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Sauget Area 1
HHRA-EE/CA and RI/FS tmJj.-imaSfm

APPENDIX B
SUMMARY STATISTICS

This appendix provides the summary statistics calculated for each area/medium evaluated in the
HHRA. Summary statistics are provided in the following order:

Waste Area - Surface Soil:
N
L
I
H
G

Transect - Surface Soil:
7
6
5
4
3
2
1

Background Subsurface Soil

Background Surface Soil

Surface Water

Sediment

Transect Subsurface Soil:
7
6
5
4
3
2
1

Two tables are provided for each area. The first table presents the summary statistics by constituent,
including frequency of detection; Shapiro-Wilk's Test for Normality; Minimum, Maximum and Mean
Concentrations; 95% Upper Confidence Limit; and the Selected Site Concentration. These statistics
are discussed in Section 3 of the text. The second table presents the sample identification for each
sample included in the calculation of the summary statistics.
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Page 2 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
N Waste

Area Medium
N Waste
N Waste
N Waste
N Waste

Sample Date Collected
Beginning
Detrth fll)

WASTE-N-B1-0-0.5FT 11/30/990
WASTE-N-B2-0-0.5FT 1 1 /30/99 0
WASTE-N-B3-0-0.5FT 11/30/990
WASTE-N-B4-0-0.5FT 12/2/99 0

Ending Depth
(ft)

0.5
O.S
0.5
0.5

• - multiple depths averaged together

SA1STATSrev1.xls\WASTE - Area N Data
December 29. 2000

Revision 0
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Page 4 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
L Waste

Area Medium Sample Date Collected
Beginning
Deothmi

Ending Depth
(ft)

L Waste WASTE-L-B1-0-O.SFT 9/27/99 0 0.5
L Waste WASTE-L-B2-0-0.5FT 9/27/99 0 0.5
L Waste WASTE-L-B3-0-0.5FT 9/27/99 0 0.5
L Waste WASTE-L-B4-0-0.5FT 9/27/99 0 0.5

• - multiple depths averaged together

SA1STATSrev1.xls\WASTE - Area L Data
December 29. 2000

Revision 0
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Page 6 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
I Waste

Area Medium Sample Date Collected
Beginning
Depth (ft)

1 Waste WASTE-I-B1-0-0.5FT 1 (VI 3/99 0
1 Waste WASTE-I-B2-0-0.5FT 10/13/99 0
1 Waste WASTE-I-B3-0-0.5FT 10/13/99 0
1 Waste WASTE-I-B4-0-O.SFT 10/14/99 0

Ending Depth
(ft)

0.5
0.5
0.5
0.5

- multiple depths averages together

SA1 STATSrevl .xisWVASTE - Area I Data
December 29. 2000

Revision 0
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Page 8 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
H Waste

Area Medium Sample
H Waste WASTE-H-B1-0-0.5FT
H Waste WASTE-H-B2-0-0.5FT
H Waste WASTE-H-B3-0-0.5FT
H Waste WASTE-H-B4-0-0.5FT

Date Collected
Beginning
Deothmi

9/27/990
9/27/99 0
9/27/990
9/27/99 0

Ending Depth
(ft)

0.5
0.5
0.5
0.5

• - mjltipie depths averaged together

SAlSTATSrevl.xlsWVASTE - Area H Data
December 29, 2000

Revision 0
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Page 10 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
G Waste

Area
G
G
G
G

Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
(ft)

Waste WASTE-G-B1-0-0.5FT 10/6/99 0 0.5
Waste WASTE-G-B2-0-0.5FT 10/6/99 0 0.5
Waste WASTE-G-B3-0-0.5FT 10/7/99 0 0.5
Waste WASTE-G-B4-0-0.5FT 10/7/99 0 O.S

• - multiple fleptns averaged together

SA1STATSrev1.xls\WASTE - Area G Data
December 29, 2000

Revision 0
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Page 12 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T7 Surface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
(ft)

T7
T7
T7
T7
T7
T7
T7
T7
T7

Surface Soil
Surface Soi:
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T7-S1-0-O.SFT
DAS-T7-S2-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-O-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-O.SFT

4/20/000
4/20/00 0

11/19/99 0
11/19/990
11/19/990
11/19/990
11/19/99 0
11/19/99 0
11/19/990

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrevl ,xls\SOIL - SS T7 Data
December 29. 2000

Revision 0
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Page 14 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T6 Surface Soil

Area Medium Sample Date Collected
Beginning
Deoth(ft)

Ending Depth
(ft)

T6
T6
T6
T6
T6
T6
T6
T6

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT

4/20/000
4/20/00 0
4/20/000

11/18/99 0
11/18/990
11/18/990
11/18/990
11/18/99 0

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1STATSrev1.x)s\SOIL-SST6 Data
December 29, 2000

Revision 0
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Page 16 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T5 Surface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

End ing Depth
(TO

T5
T5
T5
T5
T5
T5
T5
T5
T5

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-TS-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-O.SFT
UAS-T5-S5-0-O.SFT
UAS-T5-S6-0-O.SFT

4/19/000
4/19/00 0
4/19/000

11/17/990
11/17/990
11/17/99 0
11/17/99 0
11/17/99 0
11/17/99 0

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SAlSTATSrevl.xls\SOIL - SS T5 Data
December 29, 2000

Revision 0
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Page 18 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T4 Surface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
(ft)

T4
T4
T4
T4
T4
T4
T4
T4
T4
T4

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
UAS-T4-SS-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT

4/19/00 0
4/20/000
4/20/000

11/16/990
11/16/990
11/16/990
11/16/990
11/16/99 0
11/16/990
11/17/99 0

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrev! .xls\SOIL - SS T4 Data
December 29. 2000

Revision 0

B-20



iz-a

:!^SH" ilirT^H^iHtifff
H' I I Hn ,

S o o o S o S o o o o o c o S o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o S o o o o S * ^ ™ ?

it;

s

|

lit

7
_ s

l"l
3
£.

i

^e ' t k . ^ ' i . t » t « . t l a . « . K . t t = 1 ~ S . S . e . t ~ 5 ' a . " a S . ? i

j a s m ? S S S s § S S s i s m m 5 § S i S » § ? ? l M M ^ ? ? M

. ^. _ ^ ^ ^ ^. ̂  i > -• * " » . * v * •' *• i| ." * »" *" •.' »• . i) * *" . "• "• »' '.' *' »• »• i" ^' "." *' '•' » » ." . . ' - ' . * v ! •
; S 2 g S S 5 S 2 8 & 2 S S 2 2 S 8 S 8 5 2 2 8 S 2 S 8 S 5 2 | g g s S S 8 8 2 8 S 8 2 2 2 _

»
i

^ ^ s 2 l S 8 s > ' i i 2 2 i l 2 " l i s ^ s i s s i s " l i i " l i s i 2 > ' § 2

s
P

f

sn!?•



Page 20 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T3 Surface Soil

Area
T3
T3
T3
T3
T3
T3
T3
T3
T3
T3

Medium
Surf ace Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sample
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-O.SFT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
UAS-T3-S7-0-O.SFT

Date Collected
Beginning
Depth (ft)

4/19/000
4/19/000
4/19/000

11/15/99 0
11/15/99 0
11/15/990
11/15/99 0
11/15/99 0
11/15/99 0
11/15/990

End ing Depth
Wl)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SAlSTATSrev1.xls\SO!L-SST3 Data
December 29, 2000

Revision 0
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Page 22 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T2 Surface Soil

Area
T2
T2
T2
T2
T2
T2
T2
T2
T2

Medium
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sample
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT

Date Collected
4/18/00

Beginning
Deoth(ft)

0
4/1 a/oo o
4/1 8/00 0

11/12/99 0
11/12/99 0
11/12/99 0
11/12/99 0
11/12/99 0
1 VI 2/99 0

Ending Depth
mi

o.s
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrev1.x)s\SOlL - SS T2 Data
December 29, 2000

Revision 0
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Page 24 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T1 Surface Soil

Area
T1
T1
Tl
T1
T1
Tl
Tl
Tl
Tl
Tl

Medium
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sample
DAS-T1.S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-O.SFT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-O.SFT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-O.SFT

Dale Collected
Beginning
Depth (ft)

4/18/00 0
4/18/000
4/18/00 0

11/10/990
11/10/990
11/11/99 0
11/11/99 0
11/11/99 0
11/11/99 0
11/11/99 0

Ending Depth
(ft)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrevl .xls\SOIL - SS Tl Data
December 29, 2000

Revision 0
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Pago 25 ol 46

Table
She Concentration Selection
Background Subiurtec* Sol

Atee

Background
Background

Backgiound
Background
Background

Background
Background
Background
Background
Ei-ukground
Background
Background

Background
Background
Background
Background

Background

Backgiound

O-scli ground
Etachground
Background

Background
(i.ukij<our*1

Backgrourxl
Background

Background

Background

Background

CCbackgtouftd
| Backgiound

Medium

Sub*jf1*t« So-l
Subsurface So-i
Subsurface Soil
Subsurlaco Swt
Subsurface Soil
Subsutlaco Soil
Sulwurface Sort
Sul.surfaw Soil
Subsurface Soil
Subsurface Soil
Subaurfaco Sori
Subsurface Sod
Suhsurtaco So<l
Subsurface Soil
SubeurUc* Soil
Subsurfaco Sori
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurtac* So*
Sulisurfaco Sort
Subsurface Soil
Stihairfsea Sort
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurfaco So<l
fiubsjrfaco Soil
Subiuituo So-l
Subsurface Soil
Subsurface Sn.1
Subnirfaca Soil

Method

8260A
MEMO
VOA

METAIS
METALS
MEIAI S
METALS

SVOA
SVOA

METALS
MEIA1S
METALS
METAIS

SVOA
METALS
METALS

SVOA
SVOA

ME I AL S
METALS

METALS
HF HE)

METALS
VOA

METAIS
MCTAIS
METAIS
METALS
Mt I Al S
MFTAIS
MF 1 Al S

Sh*plfO-Wilk«'» Teil lor Nofm«lHy{«) Summary Slalltllca tS% Upper Confidence LlmH
Number ol Number Number ot
Sempte* ol Frequency Semple* lor

Contlltuenl UnlU An*Jyie<f Detect* ol Detection Slellillct Normal logno* mel Delete! OltbltMillon Minimum Mean Molmum t-Tetl H-Te*l UCL (b) Bile Concenli*llon (e)

2.4,3 TP (S>tve>| ugAgdw 3 1 33'/. 3 0 96 0 90 Normal 4 90E«00 5 40€*OO 5 BOE*OO « I7E+OO NC 6 17E*00 5 BOEtOO
Acolono ugrVgdw 3 t 331/. 1 NC NC NC 55OL»OO 5 MEtOO S MEtOO NC NC NC SSOEtOO
Aluminum mgAgdw 3 3 1007. 3 1 00 100 LognormaJ 840E»03 1 OlE*04 1 20E«04 I 32E*04 1 S2EtO4 1 A2F*04 I ?OE*04
Alimony mg\9d» i ) 100% 1 NC NC NC t 20C.OO 1 20E«00 1 20E*00 NC NC NC 1 20E«00
Artcnic mgAgdw 3 3 1007 3 Ofl? 084 lognoimat CBOFtOO B70E«00 1 20E4OI t 35EtOI ???f*OI 222E«OI 1 20EiOt
Banum rngAgdw 3 3 1007. 3 096 098 Normal 1 70E.02 1 e7E(02 200Et02 2 12E*02 NC 2 12E«O2 ?OOE402
[V>nfo(a|anlhrAcene ug/hgtfw 3 1 33% 1 NC NC NC 2 60! tO) 2 60E*O1 2 60E«OI NC NC NC 2 60E<01
Bonio)g,h,i)i»rytor.o UQ/Vgdw 3 1 337, 1 NC NC NC 340E»01 340fc*01 340EtOI NC NC NC 340Et01
Borylium mgAg dw 3 3 1007* 3 066 066 Normal SOOE 01 6 30EO1 7 20E01 8 3tE 01 1 OOElOO B 3 IE 01 7 20E4I
Cadmium mgAgdw 3 3 1007. 3 0 6b 099 Lognormal 1 (OE-Ot 3 44E40O 8 OOElOO 1 I5E*OI 363E«?0 363E420 B90E<00
Cahrium mgAgdw 3 3 1007. 3 t 00 095 Normal 380E.03 B07E*03 1 20E404 1 60E404 209E405 1 SOE+O4 1 ?OE404
Chiomiimi mg^gdw .1 .1 100% 3 0 75 0 75 Lognormal 1 30E*Oi 1 63E*Ot t AOE*Ot 2 12E*01 2 52E*Ot 2 52EtO! 1 80EtO1
Chrvtono ugAgctw 3 1 33% 1 NC NC NC 4 20F*OI 4 2OE*01 4 2OE«OI NC NC NC 4 20E«01
CoUall myAguSv 3 3 1007. 3 0 95 0 90 iogwimal 0 40E*OO B B7EtOO 7 70E+OO fl 09E«OO NC NC 7 706*00
Cow*)' "^g d» 3 3 100% 3 0 68 1 00 Lognormal 1 10E401 7 73E«01 1 80EtO2 2 2BE«O2 8 OBEtOB 8 OCEiOB I (OP 4 02
DMlhytphlhalalo uo/kgdw 3 ? 67% 3 083 081 Normal 8 30F.*01 B27Et01 1 IOE*02 t 3«E«02 237E«02 1 ME 4 02 1 10E+O2
FK<o<anir.c4to ugAgdw 3 1 337. 1 NC NC NC 4 TOE 401 4 70E«Ot 4 20E401 NC NC NC 4 20F«OI

lead moAgdiV J 3 1007. 3 0 92 0 99 Lognormal 8 WE 400 7 I2E*OI t ME 4 02 204E*Q2 5 77E«10 5 77Et lO t 60E»02

Wang^new) muAg dw 3 3 100% 3 089 089 Normal 3 70E)02 400E<02 4 20E402 445E4O2 NC 4 45E»O? 4 ?OE«O2
MCI'r'|2^4-c*iloro 2 molhylphonoxy) proiwn ug/hgdw 3 ? 67% 3 0 79 078 Normal 1 20EtO3 2 37E*03 300E*03 407E403 2 99EtQ4 407E«03 300E+O3
Mercury mgAgdw 3 3 100V. 3 0 94 0 99 Lognormal 4 IOE-03 2 ME -02 « OOE-02 7 66F-02 B 46E405 fl 46E«OS 6 OOEO2
Melhytenochlor><toU>ch'o'om«lhano} ugAgdw 3 1 3J7. t NC NC NC 1 40EiOO 1 40E40O t 40E*OO NC NC NC 1 40E400
MorvOJcnum mgAgttw 3 3 1007. 3 064 069 lognofmal SOOEOI B 73E 01 1 MEtOO 1 7BE«00 ?07EtOt 207C*01 t MEtOO

N,ck*l mgAgdw 3 3 100% 3 0 7S 0 75 Normat 1 60E401 1 »7E*01 2 OOE*Ol 2 26E*Ot 2 44E«01 Z 2BE4OI 200EtOI

Srivcr mgAgdw 3 1 33% 3 0 75 075 Noimal 550E01 B93EO1 9 BOE Ol 1 1)E«00 203E«00 1 HEtOO 9BOEXJ1
SCMt-um mgAgdw 3 1 33% 3 0 75 0 75 lopioimal BOOEtOI 1 77E<02 4 10EtO2 5 I7f 402 1 B2F«07 1 B2Et07 4 tOE,02

SAISlATSiPvl »ls\SOII SDBackSlnls
nccembBi 29. 2000
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Page 26 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Background Subsurface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
(ft)

Background Subsurface Soil BS-EE-04-3-6FT 1/26/00 3 6
Background SuDsurface Soil BS-EE-20-3-6FT 1/24/003 6
Background SuOsurface Soil BS-EEG-108-3-6FT 1/27/003 6

SA1STATSrev1 .xls\SOIL - SB Back Data
December 29, 2000

Revision 0
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PaQO 27 of 46

T*bU
Wm Cencvnl/alton ScUeUon

Arc*
nKkgrourvt

Background
Background
Batkgimind

Background
Background

Background
Uackgiound

Bachgtouiwl
Background

Background
Barkgiound

Backgrourvl
Background

Backgiound

Background
Background
Background

Background
Barfcgroiind

Background
Bathg-outJ

Background
Background

Background
Background
UacVg-Ound
tack ground

Background
{JJLjckgiCH)r>d
| Background

fS^acfcgiour.J

^^ackgiound
Ba<kgrouf*J

Background
Background
Background
Background
Background
Background
Background
Background
Background

Background

ftKhgiounri
Rjirkniminl

Mtdhim

Surfae* Sort
Surface Got)

Surlaco Soil
SllriAtO Soil

Surface Soil

Surfaco SoH
Surface Sod
Sudac* Soil
Syrlac* So<l
Sudac« So>l
Surfaco Sort
Surface Sort
Surface Soil
Surl«c« Sod
Surlac* Soil
Suilaco So*
Surtae* Soil
Surlaco Sort
Suifaco Sod
Surface Sod

Suifaco Sod
Surface Sort
Surfac* Soil
Surface Sort
Surlaco Soil
Surface Soit
Surfac* Sort
Surfaco Sod
Surfac* Sod
Surface Soil
Surfac* Sort
Surfac* So*
Suifacx Soil
Suites* So*
Surlac* Sod
Surtac* Sou
Surlac* Sort
Surlaco Sod
Surlac* Sod
Surfaco Sort
Suifaco Soil
Surface Sol
Sorfaca Soil
burtAco Sort
Suriace Soil
Stiffa™ Srtrl

M.lhod

82«OA
HERO
VGA

PFST
PEST

SVOA
METALS
METAIS

METALS
SVOA
SVOA
SVOA
SVOA
SVOA

METALS
SVOA

MF. T Al S
METALS

SVOA

SVOA
METAIS
METALS

SVOA
SVOA
SVOA

MI;IAJ s
METALS
ME1AL5
METALS
HERB
HERB

METAIS

VGA
METALS
METALS

SVOA
SVOA

METAIS
SVOA

ME 1 Al S
MFIA1S

PCB
MFTA1S
Mt-'TAIS

Number ol
fiimpUt

Con»IHu«nl UnH» An*lyi*<l

19M Tot«l TEO w/ EMPC at NO ppb
2,^.5 If* (DrvlM) ucyVgdw
2 Honanono ui>*tf*v
4.*' [X)E ugAgdw
4.4' DDT ug/Vgdw
AJuminum mgAg dw
Anlhi»c«no ugAg dw
Anlimony rrvgtig dw
Aitonic mgjVg dw ',

Barium mg/Vg dw
Donfo(a)ant)raf eno u^g dw
Hor>;o(ji)pyiono "O^O 'f*
6*nio{b)Huoi«ntn«na ug/kg dw
Banie(g.h,l)pcrylano ug-Vg dw
Bo niofkjlluof anlhan* ugAg 4w
B«ryt«jfn mgAg dw
Ws(2 Elr>yf»*/lf*ith»laio ug*gdw
Catknhjm mo^y ltw

Calcium tng/kg dw
Cj»rb.l7(i)o '">1"J itw
Chromium mg/kg dw
Orys«no ug>g dw

Cob*h mg\g dw

Cofipor rr>f>^g dw

Dtoih>1phihala[« ugyVg uVv
O n twtylphlruilJilO *KV*0 ilw
FlOO'tnintno ug/Vg dw
Iron mg/kgdw
lead mgAgdw
Magnvnum mg/kg dw
M*ngar*»o mg/Vg dw
MCPA{{4-cNoro 7-mod.rVlionoryl acolrc a ugAgdw
MCPP|2-<4 chhxo 2 mottirtititnoiy) |HO|idn ug/Vgdw
Mercury rnt}Ag dw
Motiytono cMoiVJo (OcHoromothana} uuAg dw
Mo*yt>iorwn mgAg tfw

Nickvt mffVg dw
PoniactiioiophcnoJ »i>1>g 'tw
Ph*fi*nlhi»nfl ug/Vg dw
Polatfium mg/kg dw

Pyien* ugAg dw
Stfver mo/kg dw
Sodium "ig/Vg dw
ToUl PCB* i^yVgitw
Vanadium mg/Vg dw
/me mtVVQ dw

Nun

O*

ber
Fi*qu*ncy

tcti of ItalMtton

100%
100%
33V.
35V.
3.1V.

100'/.

33V.
100%
100%
100%
677.
67V.
67%
67V.
87%
100V.
67%
100%
100%
33%
100%
«7%
100%
100%
1007.
67%
67V.
100%
100%
100%
100%
100%
100%
100%
67%
100%
100%
67%
67%

100%
67%
67%
MV.

(>}'/*
100%
100%

Shiplro WMh*'« Ttl
Numbtr ol
6«mpf» fw
BUIIiltai Noim«l

0 77
097
094
076
076

003
NC
NC
096
094
098
om
100
1 00
097
099

0 77
094

080

NC
075
0 66

098
097
075
OBb
093
069

096
oea
060
076
087
099
087
094
100
08S
060

t 00
094

097

0 77

o /a
088
09S

Lognoim*!

047
093
093

078
078

097
NC
NC
1 00
090

1 00
007
100
1 00
093
t 00
0 79
0 ftfl
089

NC
07S
090
1 00
100
0 75

068
099
09?

1 00
097
061
0 77
083

1 00
097
097
100
089
083
099
099

t 00
08?
0 B'J

091
099

lor Noifnalltr(a)

0*Ui*l Olitrlbulton
Lognomw'

Normal
Normal

lognormal

lognormal
Lognormal

NC
NC

Lognorirot
Normal

Lognoimal
lognoimal
Lognormal
Lognormal

Normal
Lognormal
Log nor msJ
LognoimaJ
1 ognormal

NC

I ognormal
Lognonnal

Lognoimal
Normal

Lognormal
lognormaJ
lognormal
Lognormnl
I ogno'inaf

Lognormal
Lognormal

Normal
Lognormal
Lognormal
Lognerm>)

Normal
Lognormal
Lognormal

Normal

(ognormnl
lognoimal
lognormat

loonoimnJ

Sum

Minimum

4 72EO3
560E*00
1 45F»01
200E*00
?OOE«00

600E«Ot
1 90E*OO
flflOEtOO
1 10F*0?
7 70E«01
600E.01
ewr.oi
450E*OI
600E«01
4 WE 01
1 OSE.O?
520EO1
4 OOFtOI
320E«01

970E+OI
5WE*00
35X>E«01
600E*01
1 OSF«0?
1 13E«0?
1 ME. 04
7 40ft01
3 20E t03
390E«0?
4 30E«03
?50E*O3
4 406 02
1 70EtOO
720EX)I
1 SOEtOI
2S5E.02

(OOEt02
1 30E<03
1 !3KiO?
3 25E 0
5 OOF 40
1 001. tO
260£«0
820E(0

m.jy Glallilkci

M»n

6 19E-02
6 ME tOO
1 65h*OI
ao«E.oo
706E.OO

000E401
1 90E«OO
Bi7E.OO
1 6?E«02
1 ME. 02
933E«OI
695E«Ot
635E*OI
1 OlEfOZ
7S3EOI
1 6 IE. 02
4 32E.OO
1 68F.04
320F.OI

1 37E*02
7 77E«00
1 05E«02
933F.OI
1 ME * 02

1 90E.04
9?5F*Ot
862E*03
44?E*0?
72SE.03
4 ME. 03
667E-02
569E.OO
1 01 E 400
2 ISEtOI
3 7 IE. O2
1 «6E«02

? I8F.O?
6 7SF.-01
2R8E402
6 001 .0?
345E.01

Maiimum

1 72EO
1 10E»0
1 60E+0
200640
1 70E .0

6006.01
1 SOE.OO
1 ME .01
?35E»02
1 70E.02
1 50E*02
1 10E<02
620E*01
t 40E*02
1 lOEtOO
268E40?
940E.OO
4 OOF404
3 20E.01

200E.O?
1 04E+01
1 90Et02
1 IOE*02
240E*0?

y WE 404
1 60L402
1 70E+04
5356+02
1 30E.04
6 55E403
1 40E-OI
1 20E«01
1 40E400
2606.01
5G1E402
2 90Et02

360E4O2
1 IDE tOO
7 SOE>02
t 711.03
4 4SE.01

!•?••!

7 23E-01
t 3IE*O1
t 95E.OI
25SE4OI
? 16E«01

NC
NC

1 50E.OI
290E.02
t ME.O?
1 76E402
2 19€i02
i eoEto?
1 73E402
1 30E»OO
3 17E4O2
1 20f 4O1
S07E404

NC

2 30E.02
t IBf*01

2 37E*O2
1 42E+O2
2 BOt 402

279t404
??7E<02
2 IOE*04
S 78E*02
1 ME 404
66SE*03
1 70E-OI
1 SOEtOI
1 6OE4OO
3236.01
6 ME 402
347E402

433E402
1 34E4OO
B62E402
??2F.03
4936*01

•5% Upp«( ConlMtr

H-Tcil

9SSE + 13
2 ME. 01
207E*OI
7 ??E*07
6B4E406

NC
NC

290E4OI
6 206.02
S75E402
883E(O?

NC
NC

643E*02
490E400
2 ISE403
2 ME +09
1 WE410

NC

542E.02
2096.01
B98E4O4
303E«O2
95IE+02

3D5E404
139E.06
747E«06
657E.02
2 93E«OS
667E4O4
206E*00
583E.04
302E<00
SS4E401
1 90E.03
4046+03
2 40E +04
5376*03
270E40I
367E411
1 fllE+M
653E401

c« Limit

UCL (b>

9556413
1 316401
I 95E.OI
772E407
684E+0«
729€+04

NC
NC

290E.OI
290E+02
52SE+02
8B3E+0?

NC
NC

1 73E.02
4 90C+OO
2 1SE.03
?SOE+09
1 «E4)0

NC
343E.OI
5 42E«02
209E«OI
S9aE+04
1 42F.O2

9 5 IE. 02
204E.04
365E.04
1 ME»00
747C.06
657E402
2 93E+05
6 C5E *O3
206E*OO
5B3t«04
302E.OO
323E.Ot
1 90E.03
404E403
4 2?r+03
537E+03
370E401
367E411
I 016.30
f353C401
1 ?3Ft08

8H« C«nc«nlr*llan (a)

72E-0
IOE40
80E40
OOE.O
70E>0
90E.04
OOE.01
90E+00
30E.01
35E+O2
70E+02
50E402
10E.O?
20F40I
40E*02
10F+00
68E+O2
40E.OO
OOC+04
20E4O1
ME. 01
OOf+O?
04EtOI
90E.02
IOE+0?
40E.02
401 402
SOE.CH
•OE.O?
70E404
356*0?
30E+04
55E+03
40EOI
?OE«01
40E.OO
MEtOI
6IE402
90F.O2
50F.03
60E.02
lOEtOO
WE 40?
71E.03
45C.01
20E .0?

SAISTATSrevl >I«\SOII SS Back Slals
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Page 28 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Background Surface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
<ro

Background Surface Soil BS-EE-04-0-0.5FT 1,26AM 0 0.5
Background Surface Soil BS-EE-20-0-0.5FT 1/24/00 0 O.S
Background Surface Soil BS-EEG-108-0-0.5FT 1/27/00 0 0.5

SAlSTATSrev1.xls\SOIL - SS Back Data
December 29. 2000

Revision 0
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Page 30 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Combined Surface Water

Area
Combined

Medium Sample Date Collected
Beginning
Deoth(ft)

Ending Depth
(ft)

Surface Water SW-BPL-S1 10/5/99
Combined Surface Water SW-BPL-S2 10/6/99
Combined Surface Water SW-BPL-S3 10/6/99
Combined Surface Water SW-CSF-S1 10/7/99
Combined Surface Water SW-CSF-S2 10/7/99
Combined Surface Water SW-CSF-S3 10/7/99

SA1 STATSrevl .xls\SW - Combined Data
December 29, 2000

Revision 0
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Page 32 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Combined Sediment

Area
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined

Medium
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

Combined Sediment
Combined Sediment
Combined Sediment
Combined Sediment
Combined Sediment
Combined Sediment
Combined
Combined

Sediment
Sediment

Combined Sediment
Combined Sediment
Combined Sediment
Combined Sediment
Combined Sediment

Beginning Ending Depth
Sample Date Collected oepth(m m>
BPL-ESED-S1-0.2FT 10/6/99 0 0.2
BPL-ESED-S2-0.2FT 10/7/99 0 0.2
BPL-ESED-S3-0.2FT 10/6/99 0 0.2
FASED-BPL-S1-0-10IN 2/3/000 10
FASED-BPL-S2-0-10IN 2/3/00 0 10
FASED-BPL-S3-0-8IN 2/3/00 0 8
FASED-BPL-S4-0-10IN 2/3/00 0 10
FASED-BPL-S5-O-9IN 2/3/00 0 9
FASED-BPL-S6-0-11IN 2/3/00 0 11
FASED-BPL-S7-0-9IN 2/3/00 0 9
FASED-8PL-S8-0-9IN 2/3/00 0 9
FASEOCSF-S10-0-9IN 1/12/00 0 9
FASED-CSF-S11W-0-10IN 1/12/000 10
FASED-CSF-S12-0-1SIN 1/12/00 0 15
FASED-CSF-S13W-0-15IN 1/12/00 0 15
FASED-CSF-SUW-0-15IN 1/12/00 0 15
FASED-CSF-S15W-0-28IN 1/13/000 28
FASED-CSF-S16-0-23IN 1/13/00 0 23
FASED-CSF-S17W-0-16IN 1/1 3/00 0 16
FASED-CSF-S18E-0-UIN 1/13/00 0 14
FASED-CSF-S1 9-0-1 SIN 1/17/000 13
FASED-CSF-S1E-0-8IN 1/11/000 8
FASED-CSF-S2-0-7IN 1/11/000 7
FASED-CSF-S20-0-12IN 1/17/00 0 12
FASED-CSF-S21-0-13IN 1/17/00 0 13
FASED-CSF-S22E-0-20IN 1/17/000 20
FASED-CSF-S23-0-1SIN 1/17/000 15
FASED-CSF-S24W-0-13IN 1/17/00 0 13
FASED-CSF-S25E-0-10IN 1/18/00 0 10
FASED-CSF-S26W-0-13IN 1/18/00 0 13
FASED-CSF-S27E-0-16IN 1/18/000 16
FASED-CSF-S28-0-10IN 1/18/00 0 10
FASED-CSF-S29W-0-10IN 1/18/000 10
FASED-CSF-S3E-0-6IN 1/11/000 6
FASED-CSF-S4-0-7IN 1/11/000 7
FASED-CSF-S5W-0-10IN 1/11/000 10
FASED-CSF-S6E-0-10IN 1/11/000 10
FASED-CSF-S7E-0-11IN 1/11/000 11
FASED-CSF-S8-0-15IN 1/12/00 0 15
FASED-CSF-S9-0-11IN 1/12/000 11
SED-CSF-S1-0.2FT 10/7/99 0 0.2
SED-CSF-S2-0.2FT 10/7/99 0 0.2
SED-CSF-S3-0.2FT 10/7/99 0 0.2
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Page 34 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T7 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
(«)

T7
T7
T7
T7
T7
T7
T7
T7
T7

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T7-S1-3-6FT
DAS-T7-S2-3-6FT
UAS-T7-S1-3-6FT
UAS-T7-S2-3-6FT
UAS-T7-S3-3-6FT
UAS-T7-S4-3-6FT
UAS-T7-SS-3-6FT
UAS-T7-S6-3-6FT
UAS-T7-S7-3-6FT

4/20V003
4/20/003

11/19/993
11/19/993
11/19/S93
11/19/99 3
11/19/99 3
11/19/99 3
11/19/99 3

SA1STATSrev1.xls\SOIL - SB T7 Data
December 29, 2000
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T6 Subsurface Soil

Area Medium
T6 Subsurface Soli
T6 Subsurface Soil
T6 Subsurface Soil
T6 Subsurface Soil
T6 Subsurface Sol
T6 Subsurface Soil
T6 Subsurface Soil
T6 Subsurface Soil

Sampte Date Collected
DAS-T6-S1-3-6FT 4(20/00
OAS-T6-S2-3-6FT 4/20/00
DAS-T6-S3-3-6FT 4/20/00

Beginning
Death (ft)

3
3
3

UAS-T6-S1-3-6FT 11/18/993
UAS-T6-S2-3-6FT 11/18/99
UAS-T6-S3-3-6FT 11/18/99

3
3

UAS-T6-S4-3-6FT 11/18/993
U AS-T6-S5-3-6FT 11/1 8/993

Ending Depth
(ft)

6
6
6
6
6
6
6
6

SAlSTATSrevl .xls\SOIL - SB T6 Data
December 29, 2000

Revision 0
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6114 Conc«n(i*lton S*lKtlon
TKSubiurla»eol

Ai» Mvdrum

TS Subtui(«c«So>l
T5 Suhairiac« So.l
I-, Subsuilaco So.l
\*i Subsurface Sal
IS SuOsurfACO Sort
T5 Sulnurlaeo So4

T5 Subiudaco Son
TS Sul>s«idac«i Soil
TS SuliSlrtacoSOil
15 Sub«jrf,ic:oSo>l

T 5 Subsurtac* Sod
1 5 Subsurface Soil
TS Submurfac* Serf
TS Sul>«urtae« Soil
TS Suhsirfae* So-l
TS Subsurface Sol

IS SuliaurfACO Soil
TS Stilisui1»c»S<Mt

TS Sut>W»U(o So.)

15 r»ib»ir»ato So.|
15 Sot.OirtAco Soil
T5 Subsurlaco Soil

TS Svbwrtaco Serf

TS Subsurface Soil
TS Sutmjilac* So<l
(5 Sot>s»<rface Soil
IS bubsurtaco So-l
IS Suhstrfato So>l
TS Subsurlac* Soil

CO I S Subsu'Mco Soil
| T5 Subauriac* Sort

CO TS Subsudaco So<l
tO TS Sulwurtaeo Sod

TS SubsuiMco So.l

Mtthod

6200A
tiffin
VOA
VGA

MtTAI S
METALS
METALS

VOA
SVGA
SVOA

METALS
SVOA

METALS
METALS
MtTAI S

META1S
METALS

SVOA

SVOA
SVOA

METALS
MfTAl S
METALS

HEnn
METALS
MFIA1S
METALS
MFTAIS
METALS

VOA
METALS
METALS

NumtMf ol Numtwr
SarnpUi al Frequency

ConallluMtl Unlit An«ryt«4 D«lKl» ol Defection

1998 Tola! ItO w/ EMPC «> NO ugfcg iKv ? ? 100%
2,4 DO ugAgdw 9 1 11%
2 -BuUnoiio (MEK| uij/V^tw 9 I 11%
Aeofono ug/Vg Aw 9 I I IV *
Afumnum mu-Vu ilw 9 9 lOO'/j
Aj*crve mg>g dw 9 9 100V.
Barium mgAg dw 9 9 100%
Dcn/«<i« uo/hg<hv 9 1 11V.
Bonio{t>)NuoianltM}no ug/Vg *v 9 I \ \*/«
Hon/o(g Mtfwrytono uf^Vg (tw 9 1 1 1%

Bofyfwm mgAg d.v 9 9 100%
bi«? Elhytio t̂phlhalalo ug/kg dw fl S S6V.

Cadmium mg t̂g dw 9 9 100%
Cattum mg/Vg dw 9 9 100%
Chiomtum mgAg <J*v 9 9 1 0 0 %
CobaU mgAg dw 9 9 100%
Coppoi mg/Vg dw 9 9 tOOV.
>bc»io(» h)*nlhiaa>n« i>g4g dw 9 i 1 1%
>ifl«fyH(*ilMlato ug,Vg rtw « 1 11V.

n<tono(l.?.3*<t}l'y'«"« u>Vg (hv 9 1 11 7,
on moAgd^ 9 9 100%
rad ingjVg tin, 9 9 10O%

M«gna«un> mgAg dw 9 9 100%
M4ng4(MM ingAg dw 9 9 1007.
MCPA ugAgdw 9 1 117=
MCPP ugAg<fw 9 2 22V.
Morcury mgAg dw 9 9 100%
Molyt>dorujm mg/Vg dw 9 a 697.
t>(kel mgAgdw 9 9 100V,,

F'olatuum mgAg dw 9 9 tOOV.
Sodtum mgAg dw 9 3 3J%
T 0(00*10 ug*gdw 9 1 11%
VjtnAdiufn mgAg dw 9 9 100V.
7<nC mg/kg dw 9 9 100'/,

6h*pliO Wllh*'i T*H (or No*m»llty(») Summary 6l«1Ullei »S% Upp«r ConlM*nc« LlmH
Number ol

S«mp»«i lor
Gldlillo* Noimcl

? 1 00
9 062
1 NC

9 044

9 091
9 097
9 OB9
1 NC
1 NC

1 NC

9 084
9 091

9 091
9 091
9 0 93
9 09?
9 001
9 OSJ
9 066

B O9I

9 09S
9 096
9 0 SB

9 061
9 063
0 093
9 OBI
9 out
9 066
1 NC
9 000
9 063

Lognoim*! D«t«»l Dltblbullon Minimum M««n Miilmum l-T*tl H-Titl UCL (b) SNt Concvnlrallon (o)

1 00 Normal 700E-00 ? IDE-OS
0 60 lognormal 4 ?SE *00 4 96E *00
NC NC 1 30C«01 1 MEtOl

OS? LognofmaJ 283E+OI 4 2lE*OI
0 95 Logrtormal 3 60€ *03 $ 96E *03
000 (ognoim»l 3 ME 400 4 9IE*00
063 Noimnl 930Et01 I 70FtO?
NC NC 980EOI 960EO1
NC NC 7SOE«01 7 ME *OI
NC NC 300EtOl 300E«01
0 66 1 ognormal ? 80E O< 3 736 01
067 Normal 6ME*01 9B7E*OI
0 91 1 ogfwrmjj 6 40E42 2 2*Eflt
075 Noimal 3SOE«03 1 ME 404
0 96 Loowmal 1 30£tOO 1 ME401
0 93 Lognormal 3 90E+00 S 03E (00
065 Lognormat S 70E>00 920£tOO
063 tognormai 46SEtOt SS2F«01
080 lognotmal SOOEtOl BflGt 401
OW tognormal 900E40I 981E.01

0 9S No'mal I 40E402 ? 39E*O2

06$ Lognormal t OOE*03 1 49E<03
084 (.ognormal 1 OOE-02 243E-O2
094 LognoimaJ 1 70E-01 297E-01
001 Noimal 1 ?OE«OI 1 39Ei01
0 90 lognoimal 9 30E<02 1 23E*03
091 Lognormal 440E<OI 623Et01
NC NC I60E400 leOEfOO
092 loflnoimal t 30E*01 I00E«01
067 lognotmxl 3 (Of 401 396F«01

SOE OS 1 09E «4 NC 1 09E -04
JOE«00 $61E>00 S60E*00 S00E*00
TOL*Ol NC NC NC

40E4O2 649E*Ot 623E*OI 653E4O1
60E*03 7 2.E403 7 S0E*03 7 58E.03
40F«00 S49E*00 560E.OO 560E*00
ior.0? 1 B4EtO? ? WE 4 07 1 B4F«O?

60E41 NC NC NC
ME»OI NC NC NT,
OOE«OI NC NC NC
60E41 4 ME -01 4SIF-01 4 S IE-01
ME 40? 1 09E*02 1 12E«02 I09E«0?
40Efll 203EX)I 336E41 3 ME -01
«OE«04 1 «6F«04 2 22E404 1 ME*0*
OOEtOI 1 4SE<OI 1 S3E40I 1 53E*OI
tOE«00 5 51E*OO 5 S7E«00 S 57E*00
«OE>01 1 17E401 1 2«£tOI 1 26E*01
4SEtOt 64SE*O1 ft -4 IE. 01 641E<01
18F t03 1 04ftO? NC NC

13E*O2 1 03E>02 NC NC

lOEtOt 931C*00 9S3EtOO 9S3E»OO

20E402 2 77E«02 2 92E»02 2 77E*O2

90E«03 1 99E<03 209E<03 209C*O3
60C -02 3 93E «2 4 49E -02 4 49E «?
50E41 3S9E 01 388EO1 388E-01
70E.OI 152E«OI I53E.01 1 52E.01
00E*O3 1 42E«03 1 4SE«X>3 1 4SE«03
60E«02 1076*02 1 17Et02 1 t7E*02
60E*OO NC NC NC
SOE 401 2 ISEtOI 22IE«01 22IE40I
60f-«OI 4 SREtOI 4 ME 401 4 66E*O1

SOE -OS
eoE»oo
30E.01
J3F401
58E403
60E400
B4E40?
SOE -01
SOEtOI
OOE«01
StEOt
09E*O2
ME-01
ME 404
53E«O1
S7E»00
2CE«OI
41E*OI
16E<02
13I--«02
?6C404
53E.OO
36C403
77E402
46Et03
09E403
49EO2
flflE-Ol
WE. 01
45E4Q3
17E402
60E400
2IE40I
ME 401

SAISTATSinvl «ls\SOM SO TS Slals
Docombei 29. 2000

flnvrsion 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T5 Subsurface Soil

Area Medium Sample Dale Collected
Beginning
Deothmt

Ending Depth
(ft)

T5
TS
T5
TS
TS
TS
T5
TS
T5

Subsurface Soil
Subsurface Soil
Subsurface Sol
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T5-S1-3-6FT
DAS-T5-S2-3-6FT
OAS-T5-S3-3-6FT
UAS-T5-S1-3-6FT
UAS-T5-S2-3-6FT
UAS-T5-S3-3-6FT
UAS-T5-S4-3-6FT
UAS-T5-S5-3-6FT
UAS-T5-S6-3-6FT

4/19/00 3
4/19/003
4/19/00 3

11/17/99 3
11/17/993
11/17/99 3
11/17/99 3
11/17/99 3
11/17/99 3

SA1STATSrevl.xis\SOIL - SB T5 Data
December 29, 2000

Revision 0
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Tib It
She Conccnlrclloil Selection

At»*

T4
T4
T4
T4
14

T 4
T4
T4
T4
T4
T4
T4
14
T4
T4
T4
T4
T4
T4
T4
T4
(4

14

T4

T4

14

14

CO T4

1 T4

£> T4

•^ T4
14
T4
T4
T4
14

T4
T4
T4

T4
T4
T4
T4
14
T4
T4
T4

1 T4
14

T4
14
14

Medium
S Juudjco So)
SJJSuiMco Sol
Siluuiljifa Go'
Subsurlaco So*
Sulisurlaco Sol
SUmirtaco Sol
Siiisurtaco So*
Silisurtaco Sol
KiJifurfaro Sol
SUuurlaco Sol
Subsurface So*
Subsuitaco Sol
Subiuilaco Sol
S Jnurt ico So*
Siiiiurtaco Sol
KlllSUrt»CO SO<

Sil Hurt j(-o Sol

Subsurface So'
Subsurfaco Sol
Subiuilaco Sol
Subturtace Soi
Subsurface Sol
SU>Mjrfaco Sol
Subiurfaco Sol
Sul)lurtac0 SOI

bilisurfaco Sol

Subsuifato Sol
S Jusuiface Sol
Siiiiurlaco Sol
Subiwlaca Sol
Subsurface Sol
Subsurtaco Sol
Subsurface So*
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Sit)turt*co Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subiurfaco Sol
Subsurface Sol
Subsurface Sol
SutMurtaco Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol

M«lhod
HERB
VOA

SVGA
SVOA
SVGA
VOA

METALS
SVOA

ML 1A1 S
METALS

SVOA
SVOA
SVOA
SVOA
SVOA

MFTAlfi
PI SI
SVOA

METALS
METALS

SVOA
METALS

SVOA
METALS
METALS

PEST
SVOA
SVOA
PEST
PEST
PEST
SVOA
SVOA
SVOA

Mf. I At S
METALS
MEIAIS
METALS
METALS

PfcSl
MFIAIS

SVOA
MEIAL5

SVOA
SVOA

METALS
SVOA

MFIAIS
VOA
PCO

MF1ALS
METALS

Shapbo-Wllkc'a Tctl (or
Number of Numb** Number ol
Stropltt ol Frequency Samples (or

ConitHocnl UnlU Analyitd D*l«cU olDMocllon 8Utl»lk>» Normal Loflnotmal Da

2,4.5 TP (Slvoi) ugAg dw (0 1 10% 1 NC NC
3 -fluUnono (MEK) ug/kg itw tO 1 10% 1 NC NC
2 MolhylnafWha'orw uyAg dw 10 1 10% 0 0 72 0 79
Acfnafrfilhcnfj uyAg ilw 10 1 10% 0 0 39 0 47
Acenaphlhyteno ug*g dw 10 1 10% 0 0 40 049
Acolono ugAg dw 10 5 H>% 0 0 60 0 BS
Aluminum mgAg dw 10 tO 100% 0 0 94 09?
Anlhtacono "flAg uw 10 2 20% 0 0 37 0 50
Aiwnic mgAg dw 10 tO 100% 0 OB 0 89
Baiiurn mgAg dw 10 tO 100% 0 09 0 89
Oon;o(a)anlh<aceno ugAg dw 10 4 40% 0 03 0 59
0*«vo(a)pyiene ugAg dw 10 I 10% 0 03 042
Bon*o(b)Huoiar>lriono ugAg dw 10 1 10% 0 03 0 42
B«nio(g.ri.i)pcryb>rw> "9*9 ctw (0 2 20% 0 06 0 76
E»on;o(V)nuoiartheoo ugAg dw 10 1 10% 0 0 37 04?
Boryttuu mgAg dw 10 10 100% 0 0 93 091
bota BMC ugAgdw 10 1 10% 1 NC NC
be(2 -Elhythoxy1}(^illv)Ulo ug-Vgdw 10 2 20% 10 037 0 SI
Cadmtum moAgdw 10 7 70% 10 069 092
Calcium mg/Vgdw 10 1O IOO% 10 0 SO 001
CarlxtrolO iigAgdw 10 1 1OV» 10 0 40 O48
Chfoninjn mg/kg dw 10 10 1OOV. 10 097 0 OB
Chrysooo ug^go> 10 4 40% 10 037 0 S6
CobaH mg/Vg dw 10 10 100% 1O 09? 0 9?
Copper mg/hgdw 10 10 100% 10 083 0 98
ddia OHC iigAgdw 10 ? 70% 2 1 00 1 OO
D4jOnto(A.h)Afilhratcnn ug1<g dw 10 I 10% 10 03? 0 44

Dfccniofwan uy^g dw 10 1 10% 10 0 39 0 46
Detirtn ug*g dw to t tO% t NC NC
Eodotulian sJlsio ugAg dw 10 1 lo'v i NC NC;
Endfm hetono ugAg dw 10 < 10% I NC NC
Fluoraniheno ugAg dw 10 3 30', > 10 0 37 0 50
Fluorono ug*g dw 10 1 10% 10 0 38 0 45
lndcoo(1.?.3<d)pv<ono ujfcg dw to t 10% 10 0 37 0 43
(ton rng/Vg dw 10 10 100% 10 0 96 0 97
(oad rng/kgdw 10 10 100% 10 051 066
Magnoiium mg/kg dw tO 10 100% 10 0 95 0 96
MinganeM mg/kg dw 10 10 100% 10 0 92 0 99
Motcury my/Vg dw 10 8 80% 10 0 69 0 96
MoihOxycNof ug-Vg dw 10 1 10% 1 NC NC
MolytKtenmi) mgAg riw 10 to \OQ'i in O 93 0 96

Naphlhilono ugAg <1w 10 I 10% 1 NG NC
NKhd mgAgdw tO 10 100% 10 091 093
Pefilflditoiophonol ugAg dw 10 S 50% 10 071 077
Phonanlhiene ug*g dw 10 3 30% 10 0 37 0 53
Polltiiwm mgAg dw 10 10 100% 10 0 92 0 90
pyrono uoAg dw 10 3 30% 10 0 37 0 48
Sodiim mgAgdw 10 4 40% 10 0«< 085
Toluono ug^g dw 10 1 10% 10 079 0 85
lolal PCBi uoAg <Jw 10 S 50% 10 057 0 63
Vanadum mg/Vg dw 10 10 100% 10 09? 0 9?
Zinc mg/kg dw 10 10 100% 10 0 62 0 79

1otm»1liy(*) Summaiy BUIIiltea 9SV* UpfMf ConlMcnc* tknll

•Ml DUIrlbulton Minimum MHO hUilmum t-T«1 H-Ttil UCL (b) Site Cono«nUallon (c)

NC t SOrT*00 1 SOF.tOO 1 SOE*00 NC NC NC 1 SOEtOO
NC 5 70F*00 S 70(^*00 S 7or*00 NC NC NC 5 70CtOO

Lognoimal 900E+OI t 91E*02 1 OOE+03 355EtO? 3 IOEt02 3 tOEtO? 3 tOE.02
Logno<m4l 900E+01 1 63E*02 7 20E«02 276E«02 247E+02 2 47E40? 2 47Et02
Lognoinvil ?20E«OO 5 16E*01 2 20Et02 6 7»E*Ol 1 1BE«02 t IBEtO? 1 1BE»0?

Noimal 330E«03 B I7E*03 900E*03 732E*03 7 B8E«03 7 32E*O3 7 3?f*03
iognoimal SROCtOI ft?7E*02 5 40E*03 1 WEt03 1 C4E+03 t 64E*03 1 64E<03
1 ognwmal 3 30E*00 4 B2EtOO 6 OOE*00 5 38E.OO 6 StEiOO 5 5»E»00 5 SlEtOO
Nomul 8 75E*Ot 1 SSEtO? ? IOE*02 1 SOEtO? 1 B2E«02 1 80E»02 1 BOE*0?

Lognoimal 3 30E40I 1 2BE*03 t 20E404 3 46E*03 5 90E*03 5 00E*0>3 5 00E<03
Lognoimal 4 73E«OI 6 09E402 S 60E«03 1 63E»03 1 92E«03 t 92E»03 1 02E<03
Lognoimal 900E«01 1 07E*03 9 80E<03 2 8SE«03 3 3QE»OQ 3 3OE«O3 3 30ttO3
Lognoimal 1 05E«01 1 09E«02 3 30E.02 1 57E*02 2B9E«02 269E*O2 260E+0?
Logowmal 9 OOEtOI 7 21E+02 S 30E+03 1 ME«03 1 »7E*Q3 < B7E«03 1 B7E«03

NonTMl 1 951-01 3 7?EX)1 5 OOf. 01 4 33E 01 461E 01 4 33E 01 4 33E 01
NC 200E 01 200E 01 200E 01 NC NC NC ? OOt Ot

Lognoimal 7 OOE«01 9 65E*02 0 70E«03 2 S4E«03 2 99E+03 2 99E*03 2 99E«O3
Lognoimal 1 30E 01 330E 01 1 OOE*00 4 76 E 01 S06E 01 S06E 01 5 06E Ot

lognoimal 8 IQEtOO 1 2?E«01 1 70E«OI 1 MEtOI 1 4lE«01 1 41E401 1 4IE.01
Lognofmal 390EtOl 1 1BE*Q3 t 10EtO4 3 1BE«O3 480E»O3 4 BOFt03 4B06tO3
logtHxmal 4 ME*00 5 06E+00 6 10E*OO S 4/EtOO 5 51C*OO 5 511 4OO 5 Sir 400
Lognotmal 3 70EtOO 1 IBE«OI 3OOE»O1 1 OlEtOI 1 B7E*01 1 B7F.»01 t B7EtOI
Lognoimal 1 20E 01 t >5E 01 2 ME 01 5 ??E Ol NC NC 2 30E 01
LogcKMmal 4 73Et01 239Ei02 1 90E«03 S 7/E+02 521E+02 S2lE«0? S21L4O2
Lwjiioiinal 9 OOE«01 2 OlE+02 1 IOE*O3 3 04E*02 3 33E402 3 33E«0? 3 33E«02

NC 1 30E*00 1 30E<00 1 30E»OO NC NC NC 1 30E+00
NC 1 OOEtOO 1 OOE400 1 OOE«00 NC NC NC 1 OOEtOO
NC ? 00E-OI 2 BOE 01 ? 90E 01 NC NC NC ? BOE Ol

lognwnul 540£t01 ?39E4O3 230E4O4 C59E*O3 1 24E«04 1 ?4E<04 1 24E*CM
lognotrrul 900E401 ?91E*02 200E*03 639E<0? 5SOE«02 65OE*02 550E*02
Logrmmat 9 OOf .01 44IF.O? 3 5OE*03 1 06E*CH 9Sflt.G2 9MF.O? 9 SB F. 07
Lognoimal 785E*03 1 I3E404 1 60E*04 1 2SE+04 t 32E404 | 32E*04 1 32E*04
Lognoimal 6 JOE. 00 236E.OI 1 30E«02 46i£.01 5626*01 S62E*Ot 562E-OI
tognoimal 290E403 « 15EtO-3 1 10E»04 759Et03 633E+03 «33EtO3 633E*03

Noimal t 35E.02 2 59E.02 3 55E*02 3 06 £.02 3 32E.02 3 06E.02 3 06E.02
Lognoiiml 5 30E 03 1 54E 02 3 90E 02 2 17E 02 2 69E 02 2 69E 02 2 69E 02

NC 7 60E4OO 7 6OE«00 7 60E400 NC NC NC / 601*00
lognoiiiMl 1 /OF 01 407E-01 7 60E 01 5 t3f Ot 5 79T Ot S 7flf 01 5 791 Ot

NC 6 40E»01 6 40f 401 B 40F*OI NC NC NC 6 40F*Ot

Lognoimal 2 ?jr*0? 305E*02 553E*02 3B7C40? 3 70E402 3 7OE402 3 701*0?
lognoimal 36OC«01 1 4aE*03 1 40E*04 403E+03 657EiO3 «57E*03 B57E*03

Noimal 6 3SE*02 t 24E*03 1 70E*03 1 46E«03 1 5«E«03 1 46E+O3 1 48E+03
Lognoimal S60E*OI 1 89E*03 1 80E.04 S 17E.O3 8 35E*<X) 835E*03 835E*03
lognoimal SOOEtOI 1 17E»02 360E*0? 1 7?E*02 1 77E*0? 1 77£*02 t 77E*D?
Lognofmal 2 4SE.OO 3 13E«00 4 80E*00 3 53EtOO 3 S4EtOO 3 S4E*OO 3 54E«00
Lognoimal B SSEtOO 1 83E*Ot 5 39E»OI 26SE«OI 3 I7E«01 3 176*01 3 17E*01

Nofmal 1 ?OF*OI 1 93E*01 ?60E»OI ? ?2E*Ot ? 32E*OI 2 ?2E*Ot ? 2?F*01
lognoimal 265E*OI SB1E40I 1 90E*02 0 72E*01 904E*OI »04E*01 904E.01

SAlSTATSicvl »ts\SO1l. SB t4 Slnls
December 29. 2000

Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T4 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Deothrft)

Ending Depth
(ft)

T4
T4
T4
T4
T4
T4
T4
T4
T4
T4

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T4-S1-3-6FT
DAS-T4-S2-3-6FT
DAS-T4-S3-3-6FT
UAS-T4-S1-3-6FT
UAS-T4-S2-3-6FT
UAS-T4-S3-3-6FT
UAS-T4-S4-3-6FT
UAS-T4-S5-3-6FT
UAS-T4-S6-3-6FT
UAS-T4-S7-3-6FT

4/19/00 3
4/20/00 3
4/20/003

11/17/993
11/17/993
11/17/99 3
11/17/99 3
11/16/993
11/16/993
11/17/99 3

SA1STATSrev1.xls\SOIL - SB T4 Data
December 29, 2000

Revision 0

B-42



II
• 3

I
I

i ifi w i

s s s s s s s s s s i s s s s s l i l s s s s s i s s s

> co en i

¥ < - " c n - B T ) 2 E 5 3 - 5 ' - ^ i 3 O p C O o o o ' ( p a > a ) > > > > ' ( J " o ~
n 5 | £ | f £ . | 3 J E £ e 3 | f £ g . ? & » £ 9 9 f i s £ c 2 c B *

I 3s Ii a s
o i *

*

I!!!!!!!!!!!!!!!!!!!!!!!!!!!!

i o a o o c

i » »
s ?
PI
-;

|)

' ! -

S 3 S S 2 2 S S 5 2 S $ S 8 S S S S S 3 S S 5 S X S S i S | .

I ?
8

!

1 g

o o $ ; o o o o O o r ~ ~ ^ " ~ " ~ ^ ^ _ 2 . _ ~ ~ " _ 2 , " l ~

t 2 i | s g 2 2 S | s 2 i 2 2 2 8 2 i 2 i 2 s | i 2 £ S 2 j

* * . • « + . . . . . . . . . . . . * w ••• . - . - - - - . . . , J
S 2 8 S 2 S 2 2 S S 8 2 £ 2 2 2 8 2 £ 2 S 2 g S 8 2 8 2 2 -__.

S2 S8 22Siili 2282i2|2|ii2i22- -

11



Page 42 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T3 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Deothfft)

End ing Depth
(ft)

T3
T3
T3
T3
T3
T3
T3
T3
T3
T3

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T3-S1-3-6FT
DAS-T3-S2-3-6FT
DAS-T3-S3-3-6FT
UAS-T3-S1-3-6FT
UAS-T3-S2-3-6FT
UAS-T3-S3-3-6FT
UAS-T3-S4-3-6FT
UAS-T3-S5-3-6FT
UAS-T3-S6-3-6FT
UAS-T3-S7-3-6FT

4/1*003
4/19/003
4/19/00 3

11/15/99 3
11/15/99 3
11/15/99 3
11/15/99 3
11/15/99 3
11/15/99 3
11/15/99 3

SA1 STATSrev! .xlsNSOlL - SB T3 Data
December 29. 2000

Revision 0
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Table
She Concentration Selection
T3SubiuiUc»Sol<

Are*
T2
T2
I?
T2
T2
17

12
T2
T2
T2
T2
T2
T2
T2
T2
72
72
T2
T2
T2
T2
17
12
I?
12
12
T2

Medium
Subsurface Sol
SJ surface Sol
Subsurface Sol
Suhiurfaco So*
Siltsurtaco Sol
Subsurface Sol
Subsurfaco Sol
Subsurfaco Sol
Subsurface Sol
Subsurfaco Sol
Subsurface Sol
Sill surface So)
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurfaco Sol
Si*>surtaeo Sol
Subsurface Sol
Subsurface Sol
Subsurface Sol
Subsurfaco Sol
Subsurfaco Sol
Subsurface Soil
Subsurfaco Sol
Subsurface Sol
Subsurface Sol

Method
8280A
VOA
VOA

METALS
MFTAIS
METAIS
METALS
MEIALS

SVOA
METALS
METALS
METALS
METALS
METAIS

PEST
METAIS
METALS
METAIS
MCTAIS
MFTAIS
METALS
METAIS
METALS
METALS
METALS
METALS
MF.TALS

Shaplro-Wllke'e Teal (or
Number ol Number Number ol
Simplet ol Frequency Samplei f«

Contlllutnl Unlit Analysed D«t*clt of Deteclton SlilUtlci Notmfl lognormal Da
1998 TotalTEOw/EMF'CasNO ugAgdw ? ? 100% 2 1 00 1 00
2 Oularww (MEK) ug*g dw 9 1 11% 9 0 90 091
Acoiono ugAg dw 9 ? 27% 9 0 58 072
Aluminum mg/kg dw 9 9 100% 9 0 90 0 9S
Anlvnony mgAgdw 9 t 11% 1 NC NC
Adonic mgAg dw 9 9 100% 0 0 92 0 95
eaiium mgAg dw 9 9 100% 9 0 94 0 93
Boryhum mgAg dw 9 d 44% 9 081 0 82
b>s(2 Elhy1hex>4)|4>ltiAlaio ugAg dw 9 $ 56% 9 0 94 OH
Cadmium mgAg dw 9 9 100% 9 091 0 94
Calcium mgAg dw 9 9 100% 9 0 82 O 79
Chiomium mgAg dw 9 9 100% 9 0 94 0 97
Cobalt mgAg dw 9 9 100% 9 0 00 0 88
Copper mgAg dw 9 9 100% 9 0 95 O 97
DicUrit ugfcgdw 9 t 1 1% t NC NC
Iron mgAo. dw 9 9 100% 9 0 89 0 94
Lead nxjAg dw 9 9 100% 9 n 89 0 94
Magnesium mgAg dw 9 9 100% 9 091 0 80
Manganese mgAg dw 9 9 1007. 9 0 82 0 93
Mercury niyAg dw 9 6 67% 9 0 76 09?
Molybdenum mgAg dw 9 9 100% 9 0 92 0 90
Nn*el mQAg riw 8 9 100V. 9 0 82 0 87
Pdastium mgAg dw 9 9 100% 9 091 0 93
Sotonium mgAg dw 9 1 11% 2 1 00 1 00
Thallium mgAg dw 9 t 11% 7 0 74 O 73
Vanadium mgAg dw 9 9 100% 9 0 93 0 96
2nc mgAg dw 9 9 100% 9 0 93 0 96

Noimainy(e) Summery gUlltlk* «S% Upper Confidence Llmll

•let DUlilbulton Minimum MMO Maximum l-Te«t H-Teil UCL (b) Site Ooocentialktn (o)
Normal 5 OOE 02 5 75E-02 6 WE 02 1 OSE-OI NC 1 05E 01 0 ME 02

Lognoimal 2BOE»03 &61E+03 1 10E*04 7 17E*03 7 94E*03 7 94F+03 794Et03
NC 6 70E 01 6 70E 01 6 70E 01 NC NC NC 6 70E 01

lognormal 3 40E»00 4*7FtOO 700EtOO 537F.tOO S 49CtOO S49E«00 549E«00
Normal 995E*01 1 63E.02 220E«02 1 90E«02 20OEtO2 1 90E*02 1 90E*02

lognorrrvil 1 85f: 01 2&3E-OI 3 70E 01 3 I2E Ot 3 26E-01 3 26F 01 3 26E-OI
Lognormal 4 SOEtOI 9 33E»01 1 60Et02 1 14E«O2 1 24E*0? 1 J4E+02 1 24E*02
Lognormal 1 lOE-Ot 201E 01 320E-OI 247E 01 7ME-OI 2 WE 01 2MF 01

Normal 490E«03 1 1flC*04 1 SOE«O4 t 41E«O4 1 6SE*04 1 41(1*04 1 41EiO4
lognormal OOSE^OO 961E+00 1 SOEtOI t t3E«01 1 IflEtOI 1 IflF+OI 1 l8E«Ot
Lognormal 4 OOEtOO 5 21E400 8 SOEtOO 8 O3E.OO 8 OflEtOO 008E«00 0 OflEtOO
Lognormal 370F*00 B«4E*OO 1 60F*OI 1 IIFtOI 1 30F»Ot 1 3OF.401 t 30E*01

NC 4 10E 01 4 10E 01 4 IDE 01 NC NC NC 4 10EOI
Lognoimal 7 75E<03 1 05E<04 1 60E*04 1 20E«04 1 22E<04 1 22E*04 1 22E*04
(.ognoimal 5 25E.OO 7 82E*00 1 20E»01 9 25E*00 9 57E.OO 957EtOO 9 57EtOO

Normal 3 25E>03 5 19E<03 6 80Et03 S 97E*03 6 29E403 S 97E«O3 5 97E403
lognornwl 1 4QE.02 237E.02 480E.02 302E*02 3 15E.02 3 I5E.02 3 15E.02
lognormal 5 80E 03 1 24E 02 2 90E 02 1 6flE 02 1 77E 02 1 77E 02 1 77E02

Normal 1 60E 01 4 S9E 01 7 70 E 01 601E01 7 90 E 01 601EOI 601E01
Lognoimal 1 OOE. 01 t 28E«OI 200E«01 t 48Ei01 1 SOE«01 1 SOEtOt t SOEtOI
Lognoimal S60Ei02 t 16E«03 200E«03 1 48E«Oi3 1 «3E403 1 63E»03 1 63E«03
Lognoimal 5 OOE 01 SO5E 01 S IDE 01 5 37E 01 NC NC 5 10E 01

Normal 5 OOE -01 S MF 01 S6SE 01 ft S7E-OI NC 5 57E-01 5 57F 01

Lognoimal 235F*01 369Et01 5 70E*01 4 3BF*01 4 58E*Ot 4 58E*OI d 58E*01

I
tn

SAISTATSrcvl »ls»SOII . SB T2 Slals
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Page 44 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T2 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Death tft)

Ending Depth
(ft)

T2
T2
T2
T2
T2
T2
T2
T2
T2

SuOsurtace Sal
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T2-S1-3-6FT
DAS-T2-S2-3-6FT
DAS-T2-S3-3-6FT
UAS-T2-S1-3-6FT
UAS-T2-S2-3-6FT
UAS-T2-S3-3-6FT
UAS-T2-S4-3-6FT
UAS-T2-S5-3-6PT
UAS-T2-S6-3-6FT

4/18/00 3
4/1 8/00 3
4/18/003

11/12/993
11/12/993
11/12/993
11/12/993
11/12/993
11/12/99 3

SA1STATSrev1.xls\SOIL - SB T2 Data
December 29, 2000
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Page 46 of 46
TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T1 Subsurface Soil

Area
T1
T1
11
T1
T1
T1
T1
Tl
T1
T1

Medium
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

Sample
DAS-T1-S1-3-6FT
DAS-T1-S2-3-6FT
DAS-T1-S3-3-6FT
UAS-T1-S1-3-6FT
UAS-T1-S2-3-6FT
UAS-T1-S3-3-6FT
UAS-T1-S4-3-6FT
UAS-T1-S5-3-6FT
UAS-T1-S6-3-6FT
UAS-T1-S7-3-6FT

Date Collected
Beginning
DerJth(m

4/18/003
1/1 aw 3
4/1 8/00 3

11/10V99
11/10/99
11/11/99

3
3
3

11/11/99 3
11/11/993
11/11/99 3
11/11/99 3

Ending Oeptti
(ft)

6
6
6
6
6
6
6
6
6
6

SA1STATSrev1 .xls\SOIL - SB T1 Data
December 29. 2000

Revision 0
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Definitions and Footnotes for Summary Statistics Tables

UCL - Upper Confidence Limit.
(a) - The results of the Shapiro-Wilke test for normality indicates whether the data set is more likely to be normally distributed or lognormally

distributed. The data set is considered to be normally distributed if the test result is higher in the column labeled "NORMAL". The data set is
considered to be lognormally distributed if the test result is higher in the column labeled "LOGNORMAL".

(b) - 95% UCL is selected based on whether the data set is normally or lognormally distributed. The UCL based on the t-statistic is chosen for a
normal distribution, and the UCL based on the H-statistic is chosen if the data are lognormally distributed. Where there are greater than 50 samples,
the distribution is assumed to be lognormal.

(c) - Site Concentration is the lower of the selected 95% UCL and the Maximum Detected Concentration. Where there are fewer than 8 samples, the maximum
detected concentration is selected as the site concentration.
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX C
SCREENING VALUES

This appendix presents the screening values used to identify constituents of potential concern (COPC)
in each area/medium evaluated in the risk assessment. The Tier 1 lookup tables in the Illinois Tiered
Approach to Corrective Action Objectives (TACO) program (IEPA, 1998) serve as the basis for the
screening values presented in this appendix. The sources and selection of the screening values are
discussed in detail in the text in Section 3.0. The screening value tables include the following:

• Table C-1 Residential Soil - Direct Contact Screening Values

• Table C-2 Industrial Soil - Direct Contact Screening Values

• Table C-3 Soil to Groundwater Standards

• Table C-4 Groundwater and Surface Water Standards

• Table C-5 Screening Criteria for Constituents Detected in Air

• Table C-6 Fish Tissue Standards

• Table C-7 Calculation of TACO Tier 1 Standards for Beryllium

The as-published TACO values are presented in Appendix (Workplan) B of Appendix A of this report.

The TACO Values Used for Screening Groundwater and Surface Water

The following rationale for the development of the TACO Groundwater Remediation Objectives was
provided via e-mail correspondence with Thomas Hornshaw of the Illinois Environmental Protection
Agency (IEPA). All of the Class I standards except lead and copper (one-half the drinking water
Action Level), iron, manganese, and fluoride (existing standards), and chloride, sulfate, and
dissolved solids (95th percentile) were from MCLs. In development of the Class II Groundwater
Remediation Objectives, two different approaches were used, one for organic chemicals and one for
inorganics. For the organic chemicals, the intent was to assure that the level of a contaminant in
groundwater would not be so high that the groundwater could not be returned to potable quality
using routine water treatment procedures (primarily activated carbon and air stripping). A review of
the Federal Register notices announcing the various Final Maximum Contaminant Levels for drinking
water was conducted in order to determine the potential for removal and the removal efficiency for
those chemicals for which the Agency was proposing Class I standards. IEPA determined that for all
but a few chemicals (ethylbenzene, toluene, xylene) the removal efficiency was at least 80%;
therefore, the Class II standard was set at 5 times the Class I standard (i.e., 80% removal of the
chemical by routine treatment methods would result in a final water concentration at or below the
Class I standard). For the three chemicals noted above, the Class II standard was set at a lesser
multiple of the Class I standard, based on the removal efficiency reported in the Federal Register

^ June 1,2001
J \lndl_Service\Proiect Files\Solutia-6l05\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

Notice. The IEPA has amended the original groundwater standard rule by adding several chemicals;
the review of these chemicals' treatment potentials found at least 90% removal efficiency for all
added organics, therefore, the Class II standards for these chemicals were set at 10 times the Class
I standard.

Regarding the inorganics, the intent was to assure that the concentration in groundwater would not
be so high that the water could not be safely used for agricultural purposes (crop irrigation and
livestock watering). A search for upper limits on water concentrations which are acceptable for long-
term agricultural use was conducted for the chemicals for which Class I standards were being
proposed. For most chemicals, the appropriate concentration was found in USEPA's Water Quality
Criteria 1972 (the "Blue Book"). Exceptions included cyanide (for which the Agency developed the
equivalent of the Blue Book concentration after reviewing relevant papers in the scientific literature),
fluoride and iron (for which pre-existing standards were incorporated into the proposal), and chloride,
sulfate, and total dissolved solids (for which the 95th percentile of state-wide monitoring data was
the proposed concentration).

The TACO Tier I criteria for Class II groundwater are also used to select COPCs for surface water for
the recreational receptor scenarios that involve wading or swimming, and for groundwater for the
construction worker scenario that involves excavation into the water table. There are no other state or
federal screening criteria to use for these scenarios. The use of the Class II criteria is conservative
based on the following:

• The Class II criteria are generally only 5- to 10-fold higher than the Class I (drinking water)
criteria.

• The drinking water ingestion rate is assumed by regulatory programs (USEPA, 1989 and IEPA,
1998) to be 2 liters or 2000 ml per day.

• The incidental ingestion of surface or groundwater while swimming is assumed to be 50 ml per
event, which is 1/40th of the drinking water ingestion rate (assuming daily swimming).

• Incidental ingestion of surface water while wading is assumed to be 10 ml/day, which is 1/200**
of the drinking water ingestion rate (assuming daily wading).

• Incidental ingestion of surface water during construction activities is assumed to be 5 ml/day,
which is 1/400th of the drinking water ingestion rate (assuming daily excavation below the water
table)

• Therefore, screening criteria 40-fold higher than drinking water standards (and up to 400-fold
higher for the construction worker) could have been used and still have been protective of
these receptors.

• As the Class II criteria are generally 5- to 50-fold higher than drinking water criteria, their use
as screening criteria for these scenarios is appropriate.

June 1,2001
J \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

Calculation of TACO Tier 1 Standards for Beryllium

The USEPA updated its Integrated Risk Information System (IRIS) (USEPA, 2000) file for beryllium on
4/3/2000. The dose-response values changed significantly for beryllium. The most significant change
is that beryllium is no longer considered carcinogenic by the oral route of exposure. Therefore, TACO
Tier 1 objectives for Residential and Industrial Soil - Direct Contact were recalculated for beryllium
using these current dose-response values, and following the TACO Section 742, Appendix C, Table A:
SSL Equations and Table B: SSL Parameters guidance. Table C-7 here presents the equations,
parameters, and calculations used to provide the updated TACO values for beryllium.

References

IEPA. 1998. Tiered Approach to Corrective Action Objectives. Title 35, Subtitle G, Chapter I,
Subchapter J, Part 742. As amended June 8,1998. Illinois Environmental Protection Agency.

USEPA. 2000. USEPA. 2000. Integrated Risk Information System (IRIS).

[URL: http://www.epa.gov/ngispgm3/iris/]
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 1 of 19

CAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96^12-8
106-93-4
84-74-2
95-50-1
106-46-7
91-94-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
145-73-3
72-20-8

Constituent

Acenaphthene
Acetone
Alachlor
AWicarb
AMrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-ethythexyl}phthalate
Bromodichlorome thane
Bromoform
Butanol
Butyl benzyl phthalate
Carbazole
Carbofuran
Carbon disutfide
Carbon tetrachtoride
Chlordane
4-Chloroaniline (p-Chloroaniline)
Chlorobenzene (Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene
24-D
Oalapon
ODD
DDE
DOT
3ibenzo(ah)anthracene
12-Dibromo-3 chloropropane
12-Dibromoethane (Ethylene dibromide)
Di-n-butyl phthalate
1 2-Dichlorobenzene (o - Dichtorobenzene)
14-Dichtorobenzene (p - Dichlorobenzene)
33'-Dichlorobenzidine
11-Dichloroethane
1 2-Dichloroethane (Ethylene dichtoride)
1 1-Dichloroethytene
cis-1 2-Dichtoroethylene
trans-12 Dichloroethylene
2-Dichloropropane
3-Dichloropropene

Dieidrm
Diethyl phthalate
24-Dimethylphenol
24-Dinrtrotoluene
26-Dinitrotoluene
)i-n-octyl phthalate
Endosulfan
Endothall
Endrin

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

9/kg
g/kg
9/kg
9/kg
g/kg
g/kg
g/kg
9/kg
9/kg
g/kg
g/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

4700000
7800000

8000
78000

40
23000000
2700000
22000
900
900
9000
90

600
46000
10000
81000

7800000
16000000

32000
390000
7800000

5000
500

310000
1600000
1600000
100000
88000
780000

2300000
3000
2000
2000

90
460
7.5

7800000
7000000

ND
1000

7800000
7000

700000
780000
1600000

9000
4000
40

63000000
1600000

900
900

1600000
470000
1600000
23000

Inhalation

ND
100000000

ND
ND

3000
ND
ND
800
ND
ND
ND
ND
200

31000000
3000000
53000

10000000
930000

ND
ND

720000
300

20000
ND

130000
1300000

300
ND
ND
ND
ND
ND
ND
ND

11000
170

2300000
560000

ND
ND

1300000
400

1500000
1200000
3100000

15000
100

1000
2000000

ND
ND
ND

10000000
ND
ND
ND

Selected (Lowest)
Value

4700000
7800000

8000
78000

40
23000000
2700000

800
900
900
9000

90
200

46000
10000
53000

7800000
930000
32000
390000
720000

300
500

310000
130000
1300000

300
88000
780000
2300000

3000
2000
2000

90
460
7.5

2300000
560000

NA
1000

1300000
400

700000
780000
1600000

9000
100
40

2000000
1600000

900
900

1600000
470000
1600000
23000

C-5
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 2 of 19

CAS Number

100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
'27-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
106-42-3
1330-20-7

65-85-0
95-57-8
120-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

Constituent

Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachtoro benzene
alpha-HCH (alpha-BHC)
gamma-HCH (LJndane)
Hexachtorocyctopentadiene
Hexachloroethane
lndeno(123-cd)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
N-Nttrosodiphenylamine
N-Nitrosodi-n propylamine
Phenol
Picloram
Polychtorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
1 24-Trichlorobenzene
1 1 1 -Trichloroethane
1 1 2-Trichloroethane
Trichtoroethylene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylenes (total)
lonizabte Organics
Benzoic Acid
2-Chlorophenol
24-Dichtorophenol
24-Dinrtrophenol
Dinoseb
Pentachtorophenol
245-TP (Silvex)
245-Trichlorophenol
246 Trichlorophenol

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

7800000
3100000
3100000

100
70
400
100
500

550000
78000
900

15600000
390000
110000
85000

3900000
3100000
39000
130000

90
47000000
5500000

1000
2300000
390000

16000000
12000

16000000
600

780000
ND

310000
58000

78000000
300

160000000
160000000
160000000
160000000

310000000
390000
230000
160000
78000
3000

630000
7800000
58000

Inhalation

400000
ND
ND
100

5000
1000
800
ND

10000
ND
ND

4600000
ND

10000
13000

ND
ND

92000
ND
ND
ND
ND
ND
ND
ND

1500000
11000

650000
89000

3200000
1200000
1800000

5000
1000000

30
420000
410000
460000
410000

ND
53000000

ND
ND
ND
ND
ND
ND

200000

Selected (Lowest)
Value

400000
3100000
3100000

100
70
400
100
500

10000
78000
900

4600000
390000
10000
13000

3900000
3100000
39000
130000

90
47000000
5500000

1000
2300000
390000
1500000

11000
650000

600
780000
1200000
310000
5000

1000000
30

420000
410000
460000
410000

310000000
390000
230000
160000
78000
3000

630000
7800000
58000
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and Rl/FS
Human Health Risk Assessment

ENSR International
Page 3 of 19

CAS Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
16065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4
15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

93-76-5
94-82-6
78-93-3
591-78-6
91-57-6
88-74-4
208-96-8
5103-71-9
7429-90-5
191-24-2
319-85-7
57-74-9
319-86-8
132-64-9
1918-00-9
120-36-5
1746-01-6
959-98-8
33213-65-9
1031-07-8
7421-93-4

Constituent

Inoraanics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trivalent
Chromium (+6)
Cobalt
Copper
Cyanide
Ruoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking TACO Standards
2.4,5-T
2,4-DB
2-Butanone (MEK)
2-Hexanone
2-Methylnaphthalene
2-Nrtroaniline
Acenaphthylene
Alpha Chlordane
Aluminum
Benzo(g,h,i)perylene
beta-BHC
Chlordane
delta-BHC
)ibenzofuran

Dicamba
Dichloroprop
Dioxin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin aldehyde

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

31
0.4

5500
156 (n)
7000
78
NO
390

78000
390
4700
2900
1600
4700
ND
400
3700
23

1600
130000

390
390
ND
6.3
550

23000

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Inhalation

ND
750

690000
1340 (n)

ND
1800
ND
270
ND
270
ND
ND
ND
ND
ND
ND

69000
10

13000
ND
ND
ND
ND
ND
ND
ND

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Selected (Lowest)
Value

31
0.4

5500
156 (n)
7000
78
NA
270

78000
270

4700
2900
1600
4700
NA
400
3700

10
1600

130000
390
390
NA
6.3
550

23000

610000 (j)
490000 (j)
7300000 G)
790000 (k)
3100000 (h)

3500 (j)
4700000 (b)

500 (e)
76000 (j)

2300000 (i)
100 (c)
500 (e)
100 (c)

290000 (j)
1800000 (j)

NA (I)
1 (m)

470000 (f)
470000 (f)
470000 (f)
23000 (g)
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 4 of 19

CAS Number

53494-70-5
5103-74-2
94-74-6
7085-19-0
7439-98-7
85-01-8

Constituent

Endrin ketone
Gamma Chlordane
MCPA
MCPP
Molybdenum
Phenanthrene

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingest ion

_
-
-
-
-
—

Inhalation

_
-
-
-
-
*~

Selected (Lowest)
Value

23000 (g)
500 (e)

31000 (j)
61000 0)
390 (j)

23000000 (d)

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35. Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table A.
(b) - No TACO value available. Therefore, the TACO value for acenapthene has been used due to structural similarity.
(c) • No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(e) - No TACO value available. Therefore, the TACO value for chlordane has been used due to structural similarity.
f) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity,

(g) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
h) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity,

(i) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity,
(j) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1,1999. used.
k) - No TACO value, and no appropriate structural surrogate. Therefore, PRG for methyl-isobutyl-ketone
I) - No TACO value, PRG value, appropriate surrogate, or dose response value available.
m) - Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites. OSWER Directive 9200.4-26. April 13,1998.

(n) - Values for beryllium re-calculated based on new dose-response information from US EPA (Integrated Risk Information
System. IRIS, 10/2000) using TACO SSL methodology as presented in Appendix C Tables A and B.
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Table C-2
Industrial Soil Dirocl-Conlncl Screening Values
Saugel Area I EE/CA and RI/FS
Human Heallh Risk Assessment

ENSR International
Page 5 of 19

JAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4
J5-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106934
84-74-2
95-50-1
106-46-7
91-94-1

Constituent

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazlne
3onzene
3enzo(a)anthracene
3enzo(b)lluoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)elher
Bis(2-ethylhexyl)phthalate
Bromodlchloromelhane
Bromolorm
Butanol
Butyl benzyl phthalate
Carbazole
Carboluran
Carbon dlsullide
Carbon tetrachlorlde
Chlordane
4-Chloroaniline (p-Chloroanillne)
Chlorobenzene(Monochlorobenzene)
Chlorodibromomelhane
Chloroform
Chrysene
24-D
Dalapon
ODD
DDE
DOT
Dibenzo(ah)anthracene
12-Dibromo-3 chloropropane
12-Dibromoelhane (Ethylene dibromlde)
Di-n-butyl phthalate
12-Dlchlorobenzene (o - Dlchlorobenzene)
14-Dichlorobenzene (p • Dlchlorobenzene)
33'-Dlchlorobenzidine

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

1 .20E+08
2.00E+08
7.20E+04
2.00E+06
3.00E+02
6.10E+08
7.20E+07
2. OOE+05
8.00E+03
B.OOE+03
7.80E+04
8.00E+02
5.00E+03
4.10E+05
9.20E+04
7.20E+05
2.00E+08
4.10E+08
2.90E+05
1 .OOE+07
2.00E+08
4.40E+04
4.00E+03
8.20E+06
4.10E+07
4.10E+07
9.40E405
7.80E+05
2. OOE+07
6.10E+07
2.40E+04
1 .70E+04
1.70E+04
8.00E+02
4.00E+03
7.00E+01
2.00E+08
1 .80E+08

ND
1 .30E+04

Inhalation

ND
1. OOE+08

ND
ND

6.60E403
ND
ND

1 .50E+03
ND
ND
ND
ND

4.70E+02
3.10E+07
3.00E+06
1. OOE+05
1 .OOE+07
9.30E+05

ND
ND

7.20E+05
6.40E+02
3.80E+04

ND
2.10E+05
1 .30E+06
5.40E+02

ND
ND
ND
ND
ND

1 .50E+06
ND

1 .70E+04
3.20E+02
2.30E+06
5.60E+05
1.70E+07

ND

Selected (b)

1 .20E+08
1 .OOE+08
7.20E+04
2.00E+06
3.00E+02
6.10E+08
7.20E+07
1 .50E+03
8.00E+03
8.00E+03
7.80E+04
8.00E+02
4.70E+02
4.10E+05
9.20E+04
1 .OOE+05
1 .OOE+07
9.30E+05
2.90E+05
1 .OOE+07
7.20E+05
6.40E+02
4.00E+03
8.20E+06
2.10E+05
1 .30E+06
5.40E+02
7.80E+05
2.00E+07
6.10E+07
2.40E+04
1 .70E+04
1 .70E+04
8.00E+02
4.00E+03
7.00E+01
2.30E+06
5.60E+05
1 JOE+07
1 .30E+04

Construction Worker
Ingestlon

1 .20E+08
2.00E+08
1.60E+06
2.00E+05
6.10E+03
6.10E+08
7.10E+06
4.30E+06
1 .70E+05
1.70E+05
1.70E+06
1 .70E+04
7.50E+04
4.10E+06
2.00E+06
1.60E+07
2.00E+08
4.10E+08
6.20E+06
1.00E+06
2.00E+07
4.10E+05
1 .20E+04
8.20E+05
4.10E+06
4.10E+07
2.00E+06
1.70E+07
2.00E+06
6.10E+06
5.20E+05
3.70E+05
1 .OOE+05
1.70E+04
8.90E+04
1.50E+03
2.00E+08
1.80E+07

ND
2.80E+05

Inhalation

ND
1. OOE+08

ND
ND

9.30E+03
ND
ND

2.10E+03
ND
ND
ND
ND

6.60E+02
3.10E+07
3.00E+06
1.40E+05
1. OOE+07
9.30E+05

ND
ND

9.00E+03
9.00E+02
5.30E+04

ND
1.30E+03
1.30E+06
7.60E+02

ND
ND
ND
ND
ND

2.10E+06
ND

1.10E+02
4.50E+02
2.30E+06
3.10E+05
3.40E+05

ND

Selected (b)

1 .20E+08
1 .OOE+08
1 .60E+06
2.00E+05
6.10E+03
6.10E+08
7.10E+06
2.10E+03
1.70E+05
1 .70E+05
1.70E+06
1.70E+04
6.60E+02
4.10E+06
2.00E+06
1 .40E+05
1 .OOE+07
9.30E+05
6.20E+06
1 .OOE+06
9.00E+03
9.00E+02
1 .20E+04
8.20E+05
1.30E+03
1.30E+06
7.60E+02
1 .70E+07
2.00E+06
6.10E+06
5.20E+05
3.70E+05
1 .OOE+05
1 .70E+04
1.10E+02
4.50E+02
2.30E+06
3.10E+05
3.40E+05
2.80E+05
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Table C-2
Industrial Soil Dirocl-Conlacl Screening Values
Saugel Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR iit.eirnational
Page 6 of 19

3 AS Number

75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
}45-73-3
J2-20-8
JOO-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1
1336-36-3
129-00-0

Constituent

1 1 -Dlchloroethane
12-Dlchloroethane (Ethylene dlchloride)
1 1 -Dichloroethylene
cls-12-Dichloroelhylene
trans-12 Dlchloroelhylene
1 2-Dlchloropropane
13-Dlchloropropene
Dleldrln
Diethyl phthalate
24-Dimelhylphenol
24-Dlnltrotoluene
26-Olnitrotoluene
Dl-n-oclyl phthalate
EndosuKan
Endothall
Endrln
Elhylbenzene
Fluoranlhene
Fluorene
Heptachlor
Heptachlor epoxlde
Hexachlorobenzene
alpha-HCH (alpha-BHC)
gamma-HCH (Llndane)
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 23-cd)pyrene
Isophorone
Melhoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dlchloromelhane)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
N-Nltrosodiphenylamlne
N-Nitrosodi-n propylamine
Phenol
Picloram
Polychlorlnated blphenyls (PCBs)
Pyrene

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

2.00E+08
6.30E+04
1 .80E+07
2.00E+07
4.10E+07
8.40E+04
3.30E+04
4.00E+02
1 .OOE+09
4.10E+07
8.40E+03
8.40E+03
4.10E+07
1.20E+07
4.10E+07
6.10E+05
2.00E+08
8.20E+07
8.20E+07
1 .OOE+03
6.00E+02
4. OOE+03
9.00E+02
4. OOE+03
1 .40E+07
2.00E+06
8.00E+03
4.10E+08
1 .OOE+07
2.90E+06
7.60E+05
1 .OOE+08
1 .20E+06
8.00E+02
8.20E+07
1 .OOE+06
1 .OOE+09
1 .40E+08
1 .OOE+03
6.10E+07

Inhalation

1.70E+06
7.00E+02
1.50E+06
1 .20E+06
3.10E+06
2.30E+04
2.30E+02
2.20E+03
2.00E+06

ND
ND
ND

1 .OOE+07
ND
ND
ND

4.00E+05
ND
ND

1.10E+04
9.20E+03
1.80E+03
1 .50E+03

ND
1 .60E+04

ND
ND

4.60E+06
ND

1.50E+04
2.40E+04

ND
ND
ND
ND

1 .40E+05
ND
ND
ND
ND

Selected (b)

1 JOE +06
7.00E+02
1.50E+06
1 .20E+06
3.10E+06
2.30E+04
2.30E+02
4.00E+02
2.00E+06
4.10E+07
8.40E+03
8.40E+03
1. OOE+07
1.20E+07
4.10E+07
6.10E+05
4.00E+05
8.20E+07
8.20E+07
1. OOE+03
6.00E+02
1.80E+03
9.00E+02
4. OOE+03
1.60E+04
2.00E+06
8.00E+03
4.60E+06
1 .OOE+07
1 .50E+04
2.40E+04
1 .OOE+08
1 .20E+06
8.00E+02
8.20E+07
1 .40E+05
1. OOE+09
1 .40E+08
1. OOE+03
6.10E+07

Construction Worker
Ingestlon

2.00E+08
1 .40E+06
1 .80E+06
2.00E+07
4.10E+07
1 .80E+06
6.10E+05
7.80E+03
1 .OOE+09
4.10E+07
1 .80E+05
1.80E+05
4.10E+06
1 .20E+06
4.10E+06
6.10E+04
2.00E+07
8.20E+07
8.20E+07
2.80E+04
2.70E+03
7.80E+04
2.00E+04
9.60E+04
1.40E+07
2.00E+06
1 .70E+05
4.10E+08
1. OOE+06
1 .OOE+06
1 .20E+07
1. OOE+08
8.20E+06
1 .OOE+06
2.50E+07
1 .80E+04
1.20E+08
1.40E+07

ND
6.10E+07

Inhalation

1 .30E+05
9.90E+02
1 .50E+06
1 .20E+06
3.10E+06
5.00E+02
3.30E+02
3.10E+03
2.00E+06

ND
ND
ND

1. OOE+07
ND
ND
ND

5.80E+04
ND
ND

1 .60E+04
1 .30E+04
2.60E+03
2.10E+03

ND
1.10E+03

ND
ND

4.60E+06
ND

3.90E+03
3.40E+04

ND
ND

9.40E+03
ND
ND
ND
ND
ND
ND

Selected (b)

1 .30E+05
9.90E+02
1.50E+06
1 .20E+06
3.10E+06
5.00E+02
3.30E+02
3.10E+03
2.00E+06
4.10E+07
1.80E+05
1 .80E+05
4.10E+06
1 .20E+06
4.10E+06
6.10E+04
5.80E+04
8.20E+07
8.20E+07
1 .60E+04
2.70E+03
2.60E+03
2.10E+03
9.60E+04
1.10E+03
2.00E+06
1 .70E+05
4.60E+06
1 .OOE+06
3.90E+03
3.40E+04
1 .OOE+08
8.20E+06
9.40E+03
2.50E+07
1 .80E+04
1.20E+08
1 .40E+07
1 .OOE+03
6.10E+07
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Table C-2
Industrial Soil Oirecl-Conlacl Screening Values
Saugot Aroa 1 EE/CA and RI/FS
Human Hoallh Risk Assessment

ENSR International
Page 7 of 19

CAS Number

122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
106-42-3
1330-20-7
,
65-85-0
95-57-8
120-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
16065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4

Constituent

Slmazlne
Styrene
Telrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
1 24-Trlchlorobenzene
1 1 1 -Trichloroethane
1 1 2-Trlchloroethane
Trlchloroelhylene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylenes (total)
lonlzable Oraanlcs
Benzole Acid
2-Chlorophenol
24-Dlchlorophenol
24-Dinitrophenol
Dlnoseb
Pentachlorophenol
245-TP (Silvex)
245-Trlchlorophenol
246 Trichlorophenol
Inoraanics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trlvalent
Chromium (+6)
Cobalt
Copper
Cyanide
Fluoride

Unit*

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

1 .OOE+07
4.10E+08
1.10E+05
4.10E+08
5.20E+03
2. OOE+07

ND
8.20E+06
5.20E+05
1 .OOE+09
3.00E+03
1 .OOE+09
1 .OOE+09
1 .OOE+09
1 .OOE+09

1 .OOE+09
1 .OOE+07
6.10E+06
4.10E+06
2.00E+06
2.40E+04
1 .60E+07
2.00E+08
5.20E+05

8.20E+02
3.00E+00
1 .40E+05

4.09E+03 (o)
1 .80E+05
2.00E+03

ND
1 .OOE+04
1 .OOE+06
1 .OOE+04
1 .20E+05
8.20E+04
4.10E+04
1 .20E+05

Inhalation

ND
1 .50E+06
2.00E+04
6.50E+05
1 .70E+05
3.20E+06
1 .20E+06
1.80E+06
8.90E+03
1.60E+06
6.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

ND
5.30E+07

ND
ND
ND
ND
ND
ND

3.90E+05

ND
1 .20E+03
9.10E+05

2.11E+03(o)
1 .OOE+06
2.80E+03

ND
4.20E+02

ND
4.20E+02

ND
ND
ND
ND

Selected (b)

1. OOE+07
1 .50E+06
2.00E+04
6.50E+05
5.20E+03
3.20E+06
1 .20E+06
1 .80E+06
8.90E+03
1 .60E+06
6.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

1 .OOE+09
1 .OOE+07
6.10E+06
4.10E+06
2.00E+06
2.40E+04
1.60E-I07
2.00E+08
3.90E+05

8.20E+02
3.00E+00
1 .40E+05

2.11E+03(o)
1 .80E+05
2.00E+03

NA
4.20E+02
1 .OOE+06
4.20E+02
1.20E+05
8.20E+04
4.10E+04
1.20E+05

Construction Worker
Ingestlon

1 .OOE+06
4.10E+07
2.40E+06
4.10E+08
1.10E+05
2. OOE+06

ND
8.20E+06
1 .20E+06
2.00E+08
6.50E+04
4.10E+08
4.10E+08
4.10E+08
4.10E+08

8.20E+08
1 .OOE+07
6.10E+05
4.10E+05
2.00E+05
5.20E+05
1 .60E+06
2.00E+08
1.10E+07

8.20E+01
6.10E+01
1 .40E+04

4.08E+02 (o)
1 .80E+04
2.00E+02

ND
4.10E+03
3.30E+05
4.10E+03
1 .20E+04
8.20E+03
4.10E+03
1.20E+04

Inhalation

ND
4.30E+05
2.80E+04
4.20E+04
2.40E+05
9.20E+05
1 .20E+06
1 .80E+06
1.20E+04
1 .OOE+04
8.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

ND
5.30E+07

ND
ND
ND
ND
ND
ND

5.40E+05

ND
2.50E+04
8.70E+05

3.47E+03 (o)
1. OOE+06
5.90E+04

ND
8.80E+03

ND
8.80E+03

ND
ND
ND
ND

Selected (b)

1 .OOE+06
4.30E+05
2.80E+04
4.20E+04
1.10E+05
9.20E+05
1 .20E+06
1 .80E+06
1.20E+04
1. OOE+04
8.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

8.20E+08
1 .OOE+07
6.10E+05
4.10E+05
2.00E+05
5.20E+05
1 .60E+06
2.00E+08
5.40E+05

8.20E+01
6.10E+01
1 .40E+04

4.08E+02 (o)
1.80E+04
2.00E+02

NA
4.10E+03
3.30E+05
4.10E+03
1.20E+04
8.20E+03
4.10E+03
1 .20E+04
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Tablo C-2
Industrial Soil Direct-Contact Screening Values
Saugel Area t EE/CA and RI/f:S
Human Hoallh Risk Assessment

ENSR International
Page 8 of 19

CAS Number

15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

93-76-5
?4-82-6
78-93-3
591-78-6
91-57-6
88-74-4
208-96-8
5103-71-9
7429-90-5
191-24-2
319-85-7
57-74-9
319-86-8
132-64-9
1918-00-9
120-36-5
1746-01-6
959-98-8
33213-65-9
1031-07-8
7421-93-4
53494-70-5
5103-74-2

Constituent

ron
Lead (p)
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sullate
Thallium
Vanadium
Zinc

Constituents Lacklna TACO Standards
2,4,5-T
2,4-DB
2-Butanone (MEK)
2-Hexanone
2- Methylnaphthalene
2-Nltroanlline
Acenaphthylene
Alpha Chlordane
Aluminum
Benzo(g,h,!)perylene
beta-BHC
Chlordane
delta-BHC
Dlbenzofuran
Dicamba
Dichloroprop
Dioxin
Endosulfan 1
Endosullan II
Endosullan sullate
Endrin aldehyde
Endrin kotone
Gamma Chlordane

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

ND
7.50E+02
9.60E+04
6.10E+02
4.10E+04
1 .OOE+06
1 .OOE+04
1 .OOE+04

ND
1 .60E402
1 .40E+04
6.10E+05

-
-
•-
-
-
-
-
-

-
•-
-
--
»
--

-
-
--
-
-•
-

Inhalation

ND
ND

9.10E+04
5.40E+05
2.10E+04

ND
ND
ND
ND
ND
ND
ND

-
-
••
-
-
-
-
-
-
-
•-
-
--
-•

-
-
••
--

Selected (b)

NA
7.50E+02
9.10E+04
6.10E+02
2.10E+04
1. OOE+06
1 .OOE+04
1 .OOE+04

NA
1.60E+02
1 .40E+04
6.10E+05

8.80E+06 (k)
7.00E+06 (k)
2.80E+07 (k)
2.90E+06 (1)
8.20E+07 (1)
5. OOE+04 (k)
1 .20E+08 (c)
4.00E+03 (1)
1 .OOE+05 (k)
6.10E+07 0)
9.00E+02 (d)
4.00E+03 (f)
9.00E+02 (d)
5.10E+06 (k)
2.60E+07 (k)

NA (n)
1 .OOE+00 (m)
1.20E+07 (g)
1 .20E+07 (g)
1.20E+07 (gl
6.10E+05 (h;
6.10E+05 (h;
4.00E+03 (1)

Construction Worker
Ingestlon

ND
7.50E+02
9.60E+03
6.10E+01
4.10E+03
3.30E+05
1.00E+03
1 .OOE+03

ND
1 .60E+02
1 .40E+03
6.10E+04

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Inhalation

ND
ND

8.70E+03
5.20E+04
4.40E+05

ND
ND
ND
ND
ND
ND
ND

Selected (b)

NA
7.50E+02
8.70E+03
6.10E+01
4.10E+03
3.30E+05
1 .OOE+03
1 .OOE+03

NA
1 .60E+02
1 .40E+03
6.10E+04

8.80E+06 (k)
7.00E+06 (k)
2.80E+07 (k)
2.90E+06 (1)
8.20E+06 (1)
5.00E+04 (k)
1.20E+08 (c)
1.20E+04 (1)
1. OOE+05 (k)
6.10E+07 (j)
2.10E+03 (d)
1.20E+04 (f)
2.10E+03 (d)
5.10E+06 (k)
2.60E+07 (k)

NA (n)
1 .OOE+00 (m)
1 .20E+06 (g)
1 .20E+06 (g)
1 .20E+06 (g)
6.10E+04 (h)
6.10E+04 (h)
1.20E+04 (1)
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Table C-2
Industrial Soil Direct-Contact Screening Values
Saugol Area I EE/CA and RI/PS
Human Health Risk Assessment

ENSR International
Page9ol 19

CAS Number

94-74-6
7085-19-0
7439-98-7
85-01-8

Constituent

MCPA
MCPP
Molybdenum
Phenanthrene

Units

ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values tor Soils (a)
Industrial-Commercial

Ingestlon

--

Inhalation

--

Selected (b)

4.40E+05 (k)
8.80E+05 (k)
1 .OOE+04 (k)
6.10E+08 (e)

Construction Worker
Ingestlon

ug/kg
ug/kg
mg/kg
ug/kg

Inhalation Selected (b)

4.40E+05 (k)
8.80E+05 (k)
1. OOE+04 (k)
6.10E+08 (e)

Notes:
S - Chemical Abstracts Service.

NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle O, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values from Appendix B, Table A.
(b) - Selected value Is the lower ol the Ingesllon and inhalation Tier 1 standards.
c) - No TACO value available. Therefore, the TACO value for acenaplhene has been used due to structural similarity.
|d) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity,
o) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
[() • No TACO value available. Therefore, the TACO value lor chlordane has been used due to structural similarity,
ig) - No TACO value available. Therefore, the TACO value lor endosulfan has been used due to structural similarity,
(h) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity,
(i) • No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(J) • No TACO value available. Therefore, the TACO value for pyreno has been used due to structural similarity,
(k) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG). October 1, 1999, used.
(I) - No TACO value, and no appropriate structural surrogate. Therefore, PRG (or melhyl-lsobulyl-ketone
(m) - Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites. OSWER Directive 9200.4-26. April 13, 1998.
(n) - No TACO value, PRG value, appropriate surrogate, or dose response value available,
(o) - Values for beryllium re-calculated based on new dose-response information from US EPA (Integrated Risk Information

System, IRIS, 10/2000) using TACO SSL methodology as presented in Appendix C Tables A and B.
(p) • Value for lead provided in the USEPA Region 9 PRG Table, November t, 2000, used as this value is specific to industrial exposure scenarios.
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 10 of 19

CAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4
84-74-2
95-50-1
106-46-7
91-94-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
145-73-3

Constituent

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(b)fiuoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Bis(2-chloroetnyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Sromoform
Butanol
Butyl benzyl prrthalate
Carbazole
Carbofuran
Carbon dtsulfide
Carbon tetrachloride
Chlordane
4-Chloroaniline (p-Chloroaniline)
Chlorobenzene (Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene
24-D
Dalapon
ODD
DDE
DOT
5ibenzo(ah)anthracene
1 2-Dibromo-3 chloropropane
12-Dibromoethane (Ethylene dibromide}
Di-fi-butyl phtfialate
12-Dichlorobenzene (o - Dichlorobenzene)
1 4-Dichlorobenzene (p - Dichlorobenzene)
33'-Dichlorobenz>dine
1 1 -Dichloroethane
1 2-Dichloroethane (Ethylene dichloride)
1 1-Dichloroethylene
cis-1 2-Dicntoroethylene
rans-12 Dichloroethytene
1 2-Dichloropropane
1 3-Dichloropropene
>ieldrin
Diethyl phtfialate
24-Dimethylphenol
24-Dinitrotoluene
26-Dinitrotoluene
Di-n-octyl phthalate
Endosulfan
Endothall

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
9/kg
g/kg

Class II (a)

2900000
16000
200
70
2500
59000000
330
170
8000
25000
250000
82000
0.4
31000000
600
800
17000
930000
2800
1100
160000
330
48000
700
6500
400
2900
800000
7700
8500
80000
270000
60000

7600
>

4
2300000
43000

1000
33
10000
00

300
100

3400
50

20
20
70000

9000
.8
.7
0000000

30000
400
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 11 of 19

CAS Number

72-20-8
100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
10&42-3
1330-20-7

65-85-0
95-57-8
120-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

Constituent

Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachtor
Heptachtor epoxide
Hexachlorobenzene
alpha-HCH (alpha-BHC)
gamma-HCH (Undane)
Hexachlorocydopentadiene
Hexachloroethane
lndeno(123-cd)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
N-Nrtrosodiphenylamine
N-Nrtrosodi-n propylamine
Phenol
Pidoram
Polychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
1 24-Trichlorobenzene
111 -Trichtoroethane
1 1 2-Trichloroethane
Trichloroethvlene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xytene
Xytenes (total)
onizable Oroanics
Benzoic Acid
2-Chtorophenol
24-Dichlorophenol
24-Dinitrophenol
Dtnoseb
Pentachlorophenol
245-TP (Silvex)
245-Trichlorophenol
246 Trichlorophenol

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
9/kg

Class II (a)

5000
19000
21000000
2800000
110000
3300
11000
3
47
2200000
2600
69000
8000
780000
1200
200
15000
420000
100
5600
0.05
100000
20000
NA
21000000
370
18000
300
29000
150000
53000
9600
300
300
70000

70
210000

90000
200000
50000

400000 (j)
3100 (j)
690 (j)
200
2500 (j)

00 Q)
5000 Q)

54000 (j)
0 0)
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 12 of 19

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
16065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4
15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

CAS Number

91-57-6
208-96-8
5103-71-9
191-24-2
319-85-7
57-74-9
319-86-8
959-98-8
33213-65-9
1031-07-8
7421-93-4
53494-70-5
5103-74-2
85-01-8

Constituent

Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trivalent
Chromium (+6)
Cobalt
Copper
Cyanide
Ruoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking Standards
2-Methylnaphthalene
Acenaphthylene
Alpha Chlordane
Benzo(g,h,i)pery!ene
beta-BHC
Chlordane
detta-BHC
Endosulfan I
Endosulfan II
Endosultan sutfate
Endrin aldehyde
Endrin ketone

mma Chlordane
Phenanthrene

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
"9*9

Class II (a)

20
100
260
140
NA
10
NA
NA
NA
ND
NA
330
120
NA
NA
NA
NA
0.05
400
NA
2.4
NA
NA
16
NA
2000

G)
(i)
0)
G)
(k)
G)
(k)
(k)
(k)
G)
(k)
G)
G)
(k)
(k)
(k)
(k)
G)
G)
(k)
G)
(k)
(k)
G)
(k)
G)

420000
2900000
48000
21000000
3
48000
3
90000
90000
90000
5000
5000
48000
,9000000

(h)
(b)
(e)
(i)
(c)
(e)
(c)
(0
(0
(f)
(9)
(9)
(e)
(d)

Notes:
AS - Chemical Abstracts Service.

NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives fTACO) Tier 1 values

from Appendix B, Table A.
b) - No TACO value available. Therefore, the TACO value for acenapthene has been used due to structural similarity.
c) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
d) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
e) - No TACO value available. Therefore, the TACO value for Chlordane has been used due to structural similarity.
f) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
g) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
h) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity,
i) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.

(j) - Lowest pH specific value from TACO Appendix B, Table D.
k) - No pH specific value listed in TACO Appendix B, Table D.
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Table C-4
Groundwater and Surface Water Standards
SaugetAreal EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 13 of 19

CAS Number

71-55-6
79-00-5
75-34-3
75-35-4
120-82-1
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
542-75-6
106-46-7
93-72-1
95-95-4
88-06-2
94-75-7
120-83-2
1 05-67-9
51-28-5
121-14-2
606-20-2
95-57-8
95-48-7
91-94-1
106-47-8
83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
319-84-6
120-12-7
1912-24-9
71-43-2
56-55-3
50-32-8
205-99-2
207-08-9
65-85-0
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
1563-66-2
75-15-0
56-23-5
57-74-9
108-90-7
124-48-1
67-66-3
218-01-9

Constituent

1,1,1 -Trichtoroethane
1 , 1 ,2-Trichtoroethane
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2,4-Trichtorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane (Ethylene dibromide)
1 ,2-Dichtorobenzene (o - Dichlorobenzene)
1 ,2-Dichloroethane (Ethylene dichloride)
1 ,2-Dichtoropropane
1 ,3-Dichloropropene
1 ,4-Dichlorobenzene (p - Dichlorobenzene)
2,4,5-TP (Silvex)
2,4,5-Trichlorophenol
2,4,6 Trichtorophenol
2,4-D
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinrtrotoluene
2-Chtorophenol
2-Methylphenol (o - Cresol)
3,3'-Dichlorobenzidine
4-Chloroaniline (p-Chloroaniline)
Acenaphthene
Acetone
Alachlor
Aldicarb
AWrin
alpha-HCH (alpha-BHC)
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzoic Acid
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)prrthalate
Bromodichloromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane
Chlorobenzene (Monochtorobenzene)
Chlorodibromome thane
Chloroform
Chrysene

Class II (ug/L)(a)

1000
50

3500
35
700
0.2
0.5

1500
25
25
5

375
250
3500

32
350
21
140
14

0.02
0.1
175
350
100
28

2100
700
10
15
0.2
0.15

10500
15
25

0.65
2

0.9
0.85

28000
10
60

0.02
0.2
700

7000
200
3500
25
10

500
140
0.1
7.5
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and Rl/FS
Human Health Risk Assessment

ENSR International
Page 14 of 19

CAS Number

156-59-2
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
60-57-1
84-66-2
84-74-2
117-84-0
88-85-7
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
58-89-9
76-44-8
1 024-57-3
118-74-1
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
91-20-3
98-95-3
621-64-7
122-39-4
87-86-5
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
1 56-60-5
79-01-6
108-05-4
75-01-4
1330-20-7

Constituent

cis-1 ,2-Dichloroethylene
Dalapon
ODD
DDE
DOT
Dibenzo(a,h)anthracene
Dieldrin
Diethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Dinoseb
Endosulfan
Endothall
Endrin
Ethylbenzene
Fluoranthene
Fluorene
gamma-HCH (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-c,d)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
trans-1 ,2-Dichloroethylene
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Class II (ug/L)(a)

200
2000
0.55
0.2
0.6
1.5
0.1

5600
3500
700
70
210
100
10

1000
1400
1400

1
2
1

0.3
500
35

2.15
1400
200
49
50
39
3.5
10
50
5

100
5000
2.5

1050
40
500
25

2500
15

500
25

7000
10

10000
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 15 of 19

CAS Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
18540-29-9
7440-47-3
7440-48-4
7440-50-8
57-12-5
7782-41-4
7439-89-6
7439-92-1
7439-96-5
7439-97-6
7440-02-0
1 4797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

79-34-5
541-73-1
93-76-5
94-82-6
91-58-7
91-57-6
88-74-4
106-44-5
108-10-1
100-01-6
5103-71-9
7429-90-5
191-24-2
319-85-7
86-74-8
540-59-0
319-86-8
132-64-9
1918-00-9
120-36-5
131-11-3
1746-01-6
959-98-8
33213-65-9
7421-93-4
53494-70-5

Constituent

Inoroanics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, ion, hexavalent
Chromium, total
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as N
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking TACO Standards
1 ,1 ,2,2-Tetrachloroethane
1 ,3-Dichtorobenzene
2,4,5-T
2,4-DB
2-Chloronaphthalene
2-Methylnaphthalene
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Methyh2-pentanone (MIBK)
4-Nitroaniline
Alpha Chlordane
Aluminum
3enzo(g,h,i)perylene
beta-BHC
Carbazole
Cis/Trans-1 ,2-Dichloroetriene
delta-BHC
Dibenzofuran
Dicamba
Dichloroprop
)imethylphthalate
)ioxin
Endosulfan I
Endosulfan II
•ndrin aldehyde
Endrin ketone

Class II (ug/L)(a)

24
200
2000
500
2000
50

200000
NA

1000
1000
650
600
4000
5000
100

10000
10

2000
100000

50
50

400000
20
49

10000

0.055
1500
360
290
490
39
2.1
350
160
2.1
10

36000
1050
0.15
3.4
200
0.15
24

1100
NA

360000
0.00003

210
210
10
10

(n)
(b)
(n)
(n)
(n)
(c)
(n)
(d)
(n)
(n)
(e)
(n)
CO
(9)
(n)
(h)
(9)
(n)
(n)
(0
(n)
(m)
(i)
CO
(i)
(i)

screening value tables.xls\gw sw
C-19

December 29, 2000
Revision 0



Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 16 of 19

CAS Number

5103-74-2
93-65-2
7439-98-7
85-01-8

Constituent

Gamma Chlordane
MCPP
Molybdenum
Phenanthrene

Class II (ug/L) (a)

10
36
180

10500

(e)
(n)
(n)
(k)

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table E.
(b) - No TACO value available. Therefore, the TACO value for 1,2-dichlorobenzene has been used due to structural similarity.
(c) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for 2-methylphenol has been used due to structural similarity.
TACO - liinois Tiered Approach to Corrective Action.
[f) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
(g) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
;h) - TACO value for cis-1,2-dichtoroethylene.
'\) • No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
(j) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(k) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
;i) - No TACO value, PRG value, appropriate surrogate, or dose response value available.
;m) - Drinking Water Standards and Health Adivories. Office of Water, EPA 822-BOO-001, Summer 2000. Maximum

Contaminant Level (MCL).
(n) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1, 1999, used.

screening value tables.xls\gw sw
December 29, 2000

Revision 0

C-20



ENSR International
Page 17 of 19

Table C-5
Screening Criteria for Constituents Detected in Air
SaugetAreal EE/CA and RI/FS
Human Health Risk Assessment

CAS Number

71-55-6
75-35-4
78-93-3
108-10-1
67-64-1
100-41-4
98-82-8
1 330-20-7
75-09-2
104-51-8
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
79-01-6

Constituent

1 ,1 ,1-Trichloroethane
1 ,1 -Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

PRG (ug/m3) (a)

1000
0.038
1000
83
370
1100
400
730
4.1
36.5
730
730 (b)
36.5
1100
36.5
3.3
400
1.1

Notes:
CAS - Chemical Abstracts Service.
PRG - Preliminary Remediation Goal.
(a) - U.S. EPA Region IX Preliminary Remediation Goal (PRG),

October 1,1 998.
(b)- No PRG value available. Therefore, the PRG value for xylenes has

been used due to structural similarity.
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Table C-6
Fish Tissue Standards
Sauget Area 1 EE/CA and Rl/FS
Human Health Risk Assessment

ENSR International
Page 18 of 19

CAS Num

72-55-9
7440-38-2
117-81-7
7440-47-3
7440-50-8
84-74-2
1746-01-6
5103-74-2
7439-97-6
7440-66-6

Constituent

4,4'-DDE
Arsenic
bis(2-Ethylhexyl)phthalate
Chromium
Copper
Di-n-butylphthalate
Dioxin
Gamma Chlordane
Mercury
Zinc

RBC (mg/kg) (a)

0.009
0.002
0.23
2028

54
135

0.000025
0.009
0.14
406

(b)

(c)
(d)
(e)

Notes:
CAS - Chemical Abstracts Service.
RBC - Risk-Based Concentration.
(a) - U.S. ERA Region III Risk-Based Concentration (RBC) Table,

October 5, 2000. Value for fish tissue.
(b) - Value for Chromium III.
(c) - Food and Drug Administration (PDA) Action Level; as reported in:

USEPA. 1984. Ambient Water Quality Criteria Document for
2,3,7,8-Tetrachlorodibenzo-p-dioxin. EPA 440/5-84-007.
Cordel, Frank. 1981. The Use of Epidemiology in The Regulation
of Dioxins in The Food Supply. Regulatory Toxicology and
Pharmacology 1:379-387.

(d) - Value for Chlordane.
(e) - Value for Methyl Mercury.______________________
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TABLE C-7
CALCULATIONS OF TIER 1 TACO STANDARDS FOR BERYLLIUM
USE OF CURRENT USEPA DOSE-RESPONSE VALUES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

PARAMETER

AT ing (yr)
AT inh (yr)
ATc (yr)
BW (kg)
CONV(KG/MG)
CONV(UG/MG)
ED ing(yr)
ED inh(yr)
EF (d/yr)
IRsoil (mg/d)
PEF (m*3/kg)
PEF1 (rn^S/kg)
RfC (mg/nVXS)
FtfDo (mg/(kg-d))
THQ
TR
URF (ug/mSX^-l
YR(d/yr)

RESIDENTIAL
Noncarcinogen

6.00
30.00
-

15.00
1.00E-06
1.00E-f03

6.00
30.00
350.00
200.00

1.32E+09
-

2.00E-05
2.00E-03

1.00
-
-

365.00

INGESTION: i
NONCARCINOGENIC

INHALATION
NONCARCINOGENIC

CARCINOGENIC

1.56E-̂ 2

2.75E+04

-

Carcinogen
~
-

70.00
70.00

1.00E-06
1.00E+03

-
30.00
350.00
-

1.32E+09
-
-
-
-

1 -OOE-06
2.40E-03
365.00

—

-

1 .34E+03

INDUSTRIAL/
COMMERCIAL

25.00
25.00
70.00
70.00

1. OOE-06
1 .OOE+03

25.00
25.00
250.00
50.00

1.24E+09
—

2.00E-05
2.00E-03

1.00
1. OOE-06
2.40E-03
365.00

4.09E+Q3

3.62E+04

2.11E+03

CONSTRUCTION
WORKER

0.115
0.115
70.00
70.00

1. OOE-06
1 .OOE+03

1.00
1.00

30.00
480.00
-

1.24E-H08
2.00E-05
2.00E-03

1.00
1 .OOE-06
2.40E-03
365.00

4.08E-tO2

3.47E+03

4.40E+04

-- = Not Applicable
TACO - Tiered Approach to Corrective Action Objectives. Part 742, Subchapter F, Chapter I, Subtitle G,
Title 35 of the Illinois Regulations, effective June 8, 1998.

EQUATION FOR SOIL INGESTION EXPOSURE ROUTE
NONCARCINOGENIC (MG/KG):

THQ ' BW AT ing' YR
(1/ FtfDo)' CONV (kg/mg) * EF * ED ing * IRsoil

EQUATION FOR INHALATION EXPOSURE ROUTE
NONCARCINOGENIC (MG/KG):

RESIDENTIAL, INDUSTRIAL/COMMERCIAL

THQ ' AT inh ' YR
EF ' ED inh * (1/RfC) * (1/PEF)

CONSTRUCTION WORKER

THQ " AT inh ' YR
EF • ED inh ' (1/RfC) " (1/PEF1)

CARCINOGENIC (MG/KG):
RESIDENTIAL, INDUSTRIAL/COMMERCIAL

TR ' ATc ' YR
URF * CONV(UG/MG) * EF ' ED inh ' (1/PEF)

CONSTRUCTION WORKER

TR ' ATc ' YR
URF • CONV(UG/MG) * EF ' ED inh ' (1/PEF )
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Sauget Area 1
HHRA-EE/CA and RI/FS m,.;,*.w,n.77fr*

APPENDIX D
BACKGROUND CALCULATIONS

This appendix presents the concentrations to be used as background for constituents detected in
background samples collected for:

• Table D-1 Subsurface Soil

• Table D-2 Surface Soil

• Table D-3 Sediment

• Table D-4 Surface Water

• Table D-5 Groundwater

Background is calculated as described in the USEPA-approved workplan for the Human Health Risk
Assessment for Sauget Area 1 (presented in Appendix A), following USEPA Region 4 (2000)
guidance. The background concentration is defined as two times the arithmetic mean site-specific
background concentration.

Background calculations for fish tissue are presented in Appendix I, with the fish tissue screening table.
Background data for air are presented in Appendix J.

The background locations for soil and groundwater are those identified by USEPA or its contractors in
previous investigations. A review of the background data for the soil samples indicates that organic
constituent concentrations from location EE-20 may not be representative of background, although the
inorganic concentrations are similar to those from the other background locations. Since arsenic is the
only constituent eliminated as a COPC based solely on the comparison to background, the use of this
sample's results has not affected the outcome of the risk assessment.

Reference

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

June 1,2001
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TABLE D-1
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SUBSURFACE SOIL
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 6

Constituent
2,4,5-TP (Silvex)
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anthracene
Benzo(g,h,i)perylene
Beryllium
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Diethylphthalate
Fluoranthene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methylene chloride
Molybdenum
Nickel
Potassium
Silver
Sodium
Total 2,3,7,8-TCDD-TEQ
Vanadium
Zinc

Units
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Frequency
Total # Samples (b)

3
3
3
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

of Detection
# Detects

1
1
3
1
3
3
1
1
3
3
3
3
1
3
3
2
1
3
3
3
3
2
3
1
3
3
3
1
1
3
3
3

% Detected
33%
33%
100%
100%
100%
100%
33%
33%
100%
100%
100%
100%
33%
100%
100%
67%
33%
100%
100%
100%
100%
67%
100%
33%
100%
100%
100%
33%
33%
100%
100%
100%

Summary Statistics
Minimum
4.90E+00
5.50E+00
8.40E+03
1 .20E+00
6.80E+00
1 .70E+02
2.60E+01
3.40E+01
5.00E-01
1.10E-01
3.80E+03
1 .30E+01
4.20E+01
6.40E+00
1.10E+01
6.30E+01
4.20E+01
1 .40E+O4
8.50E+00
3.10E+03
3.70E+02
1 .20E+03
4.10E-03
1 .40E+00
5.00E-01
1.60E+01
1 .80E+03
5.50E-01
6.00E+01
1 .60E-04
2.50E+01
4.20E+01

Average
5.40E+00
5.50E+00
1.01E+04
1 .20E+00
8.70E+00
1 .87E+02
2.60E-IO1
3.40E+01
6.33E-01
3.44E+00
8.07E+03
1 .63E+01
4.20E+01
6.97E-t-00
7.73E+01
9.27E+01
4.20E+01
1.67E+04
7.12E+01
4.67E+03
4.00E+02
2.37E+03
2.80E-02
1 .40E+00
8.73E-01
1 .87E+01
2.10E+03
6.93E-01
1 .77E+02
6.89E-04
2.90E+01
3.21 E+02

Maximum
5.80E-HOO
5.50E+00
1.20E+04
1 .20E+00
1 .20E+01
2.00E-H02
2.60E+01
3.40E+01
7.20E-01
8.90E+00
1.20E-MD4
1.80E+01
4.20E-K01
7.70E+00
1.80E-MD2
1.10E+02
4.20E+01
1.80E+04
1 .60E+02
5.70E-IO3
4.20E+02
3.00E+03
6.00E-02
1 .40E+00
1 .50E+00
2.00E-KJ1
2.30E+03
9.80E-01
4.10E+02
1 .55E-03
3.10E+01
7.70E+02

Calculated
Background

Concentration (a)
1 .08E+01
1.10E+01
2.03E+04
2.40E-ri)0
1 .74E+01
3.73E+02
5.20E+01
6.80E+01
1 .27E+00
6.87E+00
1 .61 E+04
3.27E+01
8.40E+01
1.39E+01
1.55E+02
1 .85E+02
8.40E+01
3.33E+04
1 .42E+02
9.33E+03
8.00E+02
4.73E-t-03
5.61 E-02
2.80E+00
1 .75E+00
3.73E+01
4.20E+03
1.39E+00
3.53E+02
1 .38E-03
5.80E+01
6.41 E+02

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples BS-EE-04-3-6FT, BS-EE-20-3-6FT, and BS-EEG-108-3-6FT.
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TABLE D-2
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SURFACE SOIL
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 6

Constituent
2.4,5-TP (Silvex)
2-Hexanone
4,4'-DDE
4,4'-DDT
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Beryllium
bis(2-Ethylhexyl)phthalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Diethylphthalate
Di-n-butylphthalate
Fluoranthene
Iron
Lead
Magnesium
Manganese
MCPA
MCP?
Mercury
Methylene chloride
Molybdenum
Nickel
Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Silver
Sodium
Total 2,3,7.8-TCDD-TEQ
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Frequency of Detection
Total * Samples (c)

3
3
3
3
3
3
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

# Detects
3
1
1
1
3
1
1
3
3
2
2
2
2
2
3
2
3
3
1
3
2
3
3
3
2
2
3
3
3
3
3
3
3
2
3
3
2
2
3
2
2
1
3
2
3
3

% Detected
100%
33%
33%
33%
100%
33%
100%
100%
100%
67%
67%
67%
67%
67%
100%
67%
100%
100%
33%
100%
67%
100%
100%
100%
67%
67%
100%
100%
100%
100%
100%
100%
100%
67%
100%
100%
67%
67%
100%
67%
67%
33%
100%
67%
100%
100%

Summary Statistics
Minimum
5.80E+00
1 .45E+01
2.00E+00
2.00E+00
8.10E+03
8.00E+01
1.90E+00
6.60E+00
1.10E+02
7.70E+01
6.00E+01
6.90E+01
4.50E+01
6.00E+01
4.50E-01
1 .05E+02
5.20E-01
4.00E+03
3.20E+01
1.70E+01
9.70E+01
5.50E+00
3.50E+01
6.00E+01
1.05E+02
1.13E+02
1 .50E+04
2.40E+01
3.20E+03
3.90E+02
4.30E+03
2.50E+03
4.40E-02
1.70E+00
7.20E-01
1.50E+01
2.55E+02
1.00E+02
1.30E+03
1.13E+02
3.25E-01
5.00E+01
4.72E-03
1.00E+01
2.80E+01
8.20E+01

Average
8.68E+00
1 .65E+01
8.06E+00
7.06E+00
1.27E+04
8.00E+01
1.90E+00
9.57E+00
1.82E+02
1.20E+02
9.33E+01
8.95E+01
6.35E+01
1.04E+02
7.53E-01
1.61E+02
4.32E+00
1.68E+04
3.20E+01
1.97E+01
1.37E+02
7.77E+00
1.05E+02
9.33E+01
1.56E+02
2.51 E+02
1.90E+04
9.25E+01
8.62E+03
4.42E-h02
7.25E+03
4.98E+03
8.87E-02
5.69E+00
1.01E+00
2.13E+01
3.71 E+02
1 .68E+02
2.37E+03
2.18E+02
6.75E-01
2.88E+02
6.19E-02
6.00E+02
3.45E+01
4.04E+02

Maximum
1.10E+01
1 .80E+01
2.00E+01
1 .70E+01
1.90E+04
8.00E+01
1.90E+00
1 .30E+01
2.35E+02
1 .70E+02
1 .50E+02
1.10E+02
8.20E+01
1 .40E+02
1.10E+00
2.68E+02
9.40E-KX)
4.00E-H04
3.20E+01
2.50E+01
2.00E+02
1.04E+01
1.90 E+02
1.10E+02
2.40E+02
4.40E+02
2.50E+04
1 .80E+02
1 .70E+04
5.35E+02
1.30E+04
6.55E+03
1 .40E-01
1 .20E+01
1 .40E+00
2.80E+01
5.61 E+02
2.90E+02
3.50E+03
3.60E+02
1.10E+00
7.50E+02
1.72E-01
1 .71 E+03
4.45E+01
8.20E+02

Calculated
Background

Concentration (a)
1.74E+01
3.30E+01
1.61E+01
1.41E+01
2.54E+04
1.60E+02
3.80E-I-00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00
3.22E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02
1 .87E+02
3.12E+02
5.02E+02
3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04
9.97E+03
1.77E-01
1.14E+01
2.02E+00
4.27E+01

(b)
3.35E+02
4.73E+03
4.35E+02
1 .35E+00
5. 77 E+02
1.24E-01

(b)
6.90E+01
8.08E+02

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. ERA, Region 4, 2000.)
(b) - Background concentration not calculated.
(c) - Samples BS-EE-04-0-0.5FT. BS-EE-20-0-0.5FT, and BS-EEG-108-0-0.5FT.
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TABLE D-3
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SEDIMENT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3of 6

Constituent
2,4-D
2-Butanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentachlorophenol
Potassium
Total 2,3,7,8-TCDD-TEQ
Total Organic Carbon
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

Frequency of Detection
btal # Samples (b

4
4
4
4
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

# Detects
1
3
3
4
2
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1
4
4
4
4
4

% Detected
25%
75%
75%
100%
67%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
25%
100%
1 00%
1 00%
100%
1 00%

Summary Statistics
Minimum | Average
8.50E-I-00
1.40E+01
4.75E+01
1 .20E+04
1 .30E+00
6.70E+00
1 .65E+02
6.20E-01
2.90E-01
1 .20E+04
1 .70E+01
7.10E+00
1.60E+01
1.75E+04
1 .65E+01
3.25E+03
5.70E+02
4.00E-02
3.70E-01
1.75E+01
3.76E+02
1.60E+03
5.38E-03
1 .20E+04
2.95E+01
5.90E+01

1.01E+01
2.49E+01
7.78E+01
1 .45E+04
1.38E+00
7.18E+00
2.06E+02
7.80E-01
4.15E-01
1.35E+04
2.00E+01
8.60E+00
1 .90E+01
2.06E+04
2.19E+01
5.14E+03
7.08E+02
4.80E-02
4.45E-01
2.14E+01
3.76E+02
2.10E+03
6.22E-03
1 .70E+04
3.49E-IO1
8.30E-f01

Maximum
1 .20EiO1
4.00E+01
1 .60E-h02
1 .90E+04
1 .45E-KOO
8.00E+00
2.30E+02
1 .OOE+00
6.50E-01
1 .80E+04
2.50E+01
1 .OOE+01
2.30E-MD1
2.40E+04
2.60E-H01
6.50E+03
7.70E+02
6.30E-02
5.30E-01
2.60E+01
3.76E-MD2
2.60E+03
7.60E-03
2.30E-H04
4.40E+01
9.60E-I-01

Calculated
Background

Concentration (a)
2.03E+01
4.99E+01
1 .56E+02
2.90E+04
2.75E4OO
1.44E+01
4.13E+02
1 .56E+00
8.30E-01
2.70E+04
4.00E-H01
1 .72E+01
3.80E+01
4.13E+04
4.38E+01
1 .03E+04
1 .42E+03
9.60E-02
8.90E-01
4.28E+01
7.52E+02
4.20E+03
1.24E-02
3.40E+04
6.98E+01
1.66E+02

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

.concentration in the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples SED-RA1-S1-0.2FT, SED-RA1-S2-0.2FT, SED-RA2-S1-0.2FTand SED-RA2-S2-0.2FT.
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TABLE D 4
SUMMARY STATISTICS AND CALCULATION OH BACKGROUND CONCENTRATIONS - SURFACE WATER
SAUGET AREA I EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 4 of 6

Constituent
3,3'-Dichlorobenzidine
4,4'-DDE
4,4'-DDT
Acetone
Aldrin
Alpha Chlordane
alpha-BHC
Aluminum
Arsenic
Barium
Beryllium
beta-BHC
Calcium
Chromium
Cobalt
Copper
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrln aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total 2,3,6,7-TCDD TEQ
Vanadium
Zinc

Frequency of Detection
Total » Samples (b)

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

* Detects
1
1
1
1
2
2
1
4
4
4
2
4
4
4
4
4
4
2
4
1
3
2
1
2
2
4
1
4
4
4
4
4
4
4
4
4
4
4
4

% Detected
25%
25%
25%
25%
50%
50%
25%
100%
100%
100%
50%
100%
100%
100%
100%
100%
100%
50%
100%
25%
75%
50%
25%
50%
50%
100%
25%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Summary Statistics (ug/L)
Minimum
5.00E+00
1.50E-03
5.70E-03
2.50E+01
2.40E-03
1.90E-03
1.55E-03
9.40E+03
9.30E+00
3.20E+02
6.65E-01
4.80E-03
5.00E+04
1.10E+01
4.70E+00
9.70E+00
6.00E-03
2.10E-03
1.70E-03
9.60E-05
2.BOE-03
4.80E-04
2.62E-02
4.70E-03
8.20E-04
1 .OOE-03
3.50E-03
4.70E-03
1.10E+04
2.00E+01
2.30E+04
1.50E+03
3.20E+00
1.30E+01
7.00E+03
1.60E+04
4.78E-06
3.10E+01
4.20E+01

Mean
5.00E+00
1.GOE-03
5.70E-03
2.51E+01
3.20E-03
7.45E-03
1.55E-03
1.32E+04
1.46E+01
3.59E+02
7.48E-01
1.08E-02
5.86E+04
1.54E+01
5.70E+00
1.23E+01
6.25E-03
2.85E-03
6.98E-03
9.60E-05
4.63E-03
2.94E-03
2.62E-02
7.85E-03
1.96E-03
5.25E-03
3.50E-03
5.93E-03
1.64E+04
2.58E+01
2.68E+04
1.98E+03
5.36E+00
1.74E+01
8.50E+03
1.90E+04
1.34E-05
4.24E+01
7.59E+01

Maximum
5.00E+00
1.50E-03
5.70E-03
2.55E+01
4.00E-03
1.30E-02
1.55E-03
1.95E+04
1.70E+01
4.10E+02
8.30E-01
1.50E-02
7.20E+04
2.25E+01
7.60E+00
1.85E+01
7.00E-03
3.60E-03
1.35E-02
9.60E-05
7.00E-03
5.40E-03
2.62E-02
1.10E-02
3.10E-03
6.80E-03
3.50E-03
8.20E-03
2.55E+04
3.20E+01
3.50E+04
2.90E+03
6.55E+00
2.45E+01
1.10E+04
2.30E404
1.88E-05
5.25E+01
1.30E+02

Calculated Background
Concentration (ug/L)(a)

1.00E+01
3.00E-03
1.14E-02
5.03E+01
6.40E-03
1.49E-02
3.10E-03
2.65E+04
2.92E+01
7.18E+02
1.50E+00
2.I5E-02
1.17E+05
3.08E+01
1.14E+01
2.46E+01
1.25E-02
5.70E-03
1.40E-02
1.92E-04
9.27E-03
5.88E-03
5.23E-02
1.57E-02
3.92E-03
1.05E-02
7.00E-03
1.19E-02
3.28E+04
5.15E+01
5.35E+04
3.95E+03
1.07E+01
3.48E+01
1.70E+04
3.80E+04
2.67E-05
8.48E+01
1.52E+02

Notes
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two limes the average

concentration in the background or reference samples (US ERA, Region 4, 2000.)
(b) • Samples SW-RA1-S1. SW-RA1-S2. SW-RAZ-S1, and SW-RA2 S2
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TABLE D-5
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - GROUNDWATER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 5 of 6

Constituent
2,4,5-T
2,4,5-TP (Silvex)
Arsenic
Barium
Calcium
Carbon disulfide
Chromium
Cobalt
delta-BHC
Dibenzofuran
Diethylphthalate
Endosulfan sulfate
Endrin ketone
Fluorene
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Iron
Magnesium
Manganese
Nickel
N- N itrosodiphenylamine
Potassium
Sodium
Total 2,3,6,7-TCDD TEQ

Frequency of Detection
Total # Samples (b)

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

# Detects
1
1
1
3
3
1
2
1
1
1
1
1
1
1
1
2
1
3
3
3
3
1
3
3
3

% Detected
33%
33%
33%
100%
100%
33%
67%
33%
33%
33%
33%
33%
33%
33%
33%
67%
33%
100%
100%
100%
100%
33%
100%
100%
100%

Summary Statistics (ug/L)
Minimum
2.10E-01
1 .60E-01
S.OOE-t-OO
1.10E+02
1 .OOE-i-05
2.50E-t-00
5.00E+00
5.00E+00
6.00E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1 .30E-02
1 .33E-02
7.30E+01
2.30E+04
7.40E+01
7.00E+00
2.50E-01
2.50E+03
8.50E+03
3.88E-08

Mean
2.10E-01
1 .60E-01
5.85E+00
3.08E+02
2.13E+05
4.25E-I-00
5.23E+01
5.72E+00
6.25E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1.30E-02
1 .33E-02
1.10E+04
4.62E+04
8.75E+02
6.49E+01
2.50E-01
6.15E+04
6.52E+04
2.51 E-07

Maximum
2.10E-01
1 .60E-01
7.55E-I-00
5.45E-I-02
3.30E+05
7.75Et-00
1 .25E+02
7.15E+00
6.75E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1.30E-02
1.33E-02
3.20E+04
6.20E+04
1.35E+03
1 .75E+02
2.50E-01
1 .70E+05
1 .OOE+05
3.74E-07

Calculated Background
Concentration (ug/LXa)

4.20E-01
3.20E-01
1.17E+01
6.17E+02
4.27E+05
8.50E-I-00
1 .05E+02
1.14E+01
1.25E-02
7.20E-01
7.00E-01
5.10E-02
5.21 E-02
4.80E-01
1.01 E-02
2.60E-02
2.66E-02
2.20E+04
9.23E+04
1.75E+03
1.30E-I-02
5.00E-01
1.23E+05
1 .30E+05
5.02E-07

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. ERA, Region 4, 2000.)
(b) - Samples UGGW-EE-04, UGGW-EE-20, and UGGW-EEG-108.
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TABLE D-6
COMPARISON OF TRANSECT SURFACE SOIL DATA TO BACKGROUND LEVELS OF PAHS IN NEW ENGLAND SOILS
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 6 of 6

Constituent

Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anlhracene
lndeno( 1 ,2,3-cd)pyrene

TACO Tier 1 Residential
Soil Value (a)

(mfl/kg)

0.9
0.09
0.9

0.09
0.9

Transect 3
Average
(mg/kg)

..

0.137
0.164
0.071

Maximum
(mg/kg)

._

0860
0.970
0.250

Transect 4
Average
(mg/kg)

0.703
0.591
0.598
0.131
0.355

Maximum
(mg/kg)

0.430
3.500
3.500
0.810
2.000

Transect 5
Average
(mg/kg)

0.138

0.099

Maximum
(mg/kg)

..

0.600
--

0.320

Transect 6
Average
(mg/kg)

0.606
0.504
0.634
0.118
0.220

Maximum
(mg/kg)

4.200
3.600
4.400
0.600
1.100

Transect 7
Average
(mg/kg)

0.342
0374
0.406
0.103
0.240

Maximum
(mg/kg)

1.900
2.100
2.200
0.410
1.100

Rani
Minimum
(mg/kg}

0.048
0.040
0.049
0.020
0.093

ie In New England Soils (b)
Maximum
(mg/kg)

15.000
13.000
12.000
2.900
6.000

Average
(mg/kg)

1.319
1.323
1.435
0.388
0.987

95% UCL
(mg/kg)

1.858
1.816
1.973
0.521
1.293

Notes:
-- This PAH not a constituent ol potential concern in this transect.
PAH - Polycyclic Aromatic Hydrocarbon.
TACO - Illinois Tiered Approach to Corrective Action Objectives.
(a) - Soe Table C-1 lor references.
(b) • Background Levels ol Polycyclic Aromatic Hydrocarbons (PAH) and Selected Metals in New England Urban Soils. L.J.N. Bradley, B.H. Magee, S.L Alien. Journal ol Soil Contamination, 3(4):349-361.

1994. Paper is included at the end of this appendix (D).
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Journal of Soil Cotaaminaaon, 3(4):349-361 (1994)

Background Levels of
Polycyclic Aromatic
Hydrocarbons (PAH) and Selected
Metals in New England Urban Soils
L J. N. Bradley,1* B. H. Magee,2 and S. L Alien1

'ENSR Consulting and Engineering, 35 Nagog Park, Acton, MA 01720
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ABSTRACT: Polycyclic aromatic hydrocarbons (PAH) are byproducts of combustion and are
ubiquitous in the urban environment They are also present in industrial chemical wastes, such
as coal tar, petroleum refinery sludges, waste oils and fuels, and wood-treating residues. Thus,
PAHs are chemicals of concern at many waste sites. Risk assessment methods will yield risk-
based cleanup levels for PAHs mat range from 0.1 to 0.7 mg/kg. Given their universal presence
in the urban environment, it is important to compare risk-based cleanup levels with typical urban
background levels before miiiring unrealisticalry low cleanup targets. However, little data exist
on PAH levels in urban, nonindusttial soils. In this study, 60 samples of surficial soils from urban
locations in three New England cities were analyzed for PAH compounds. In addition, all
samples were analyzed for total petroleum hydrocarbons (TPH) and seven metals. The upper
95% confidence interval on the mean was 3 mg/kg for benzo(a)pyrene toxic equivalents,
12 mg/kg for total potentially carcinogenic PAH, and 25 mg/kg for total PAH. The upper 95%
confidence interval was 373 mg/kg for TPH, which exceeds the target level of 100 mg/kg used
by many state regulatory agencies. Metal concentrations were similar to published background
levels for all metals except lead. The upper 95% confidence interval for lead was 737 mg/kg in
Boston, 463 mg/kg in Providence, and 378 mg/kg in Springfield.

KEY WORDS: background, PAH, metals, urban, anthropogenic, soil

I. INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHs) are byproducts of combustion and are
naturally occurring chemicals in the environment Forest fires and volcanoes are
major natural sources of PAHs, but there are anthropogenic sources as well due to
burning of fossil fuels, including automobile and industrial emissions. PAHs are
chemicals of concern in many waste site investigations mat are undertaken pursu-
ant to the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), the Resource Conservation and Recovery Act (RCRA), and state
1058-8337/94/530
©1994byAEHS
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hazardous waste programs. Risk assessments performed according to federal guid-
ance for former manufactured gas plant sites, wood treating facilities, petroleum
refineries, and other sites generally conclude that PAHs pose unreasonable risks to
human health and that remedial actions must be taken to reduce risks to acceptable
levels. The majority of the risk posed by PAHs is generally due to benzo(a)pyrene
and the other PAHs mat have been shown to cause cancer in laboratory animals
after repeated dosings. The U.S. EPA (1993a) currently identifies seven PAHs as
"probable human (B2) carcinogens": benzo(a)pyrene, benzo(a)anthracene,
benzo(&)fluoranthene, benzo(£)fluoranthene, chrysene, dibenz(a,/t)anthracene, and
indeno(l,2,3-c,d)pyrene.

Because of the very health-protective assumptions used in regulatory risk as-
sessments, very low risk-based clean-up levels for PAHs are derived for such sites.
In Michigan, residential soil cleanup levels of 0.33 mg/kg for each carcinogenic
PAH have been set (MDNR, 1993). In New Jersey, proposed residential soil clean-
up levels are 0.66 mg/kg for benzo(<z)pyiene (New Jersey Register, 1992). The use
of standard CERCLA risk assessment guidance (U.S. EPA, 1993b) results in the
derivation of a risk-based cleanup level for benzo(a)pvrene of 0.1 mg/kg.

All of these risk-based soil cleanup levels are below the urban, nonindustrial
background soil concentrations presently reported in the literature. However, the
availability of such data is very limited Blumer (1961) reports that benzo(<z)pyrene
concentrations in Cape Cod, MA, soils range from 0.04 to 1.3 mg/kg. Menzie et-
al. (1992) report mat urban background soil levels of total carcinogenic PAH range
from 0.06 to 5.8 mg/kg. Butler et al. (1984) report mat total PAH levels in soils
alongside roadways hi England range from 4 to 20 mg/kg, and potentially carci-
nogenic PAH range from 0.8 to 11.5 mg/kg. Blumer et aL (1977) report that total
PAH levels in soils in a Swiss town range from 6 to 300 mg/kg.

It is very difficult to compare the data from these studies to the results of site
risk assessments due to the limited dataset and the nonunifonnity of the PAH
compounds evaluated. Clearly, more data are required from nonindustrial urban
locations to define the urban background level for PAH and to critically evaluate
the role of risk assessment in setting remedial goals for PAH in soils. Accordingly,
we have collected 60 samples of surficial soils from urban locations in three New
England cities and analyzed them for all 17 PAH compounds present on the EPA's
Target Compound List, which is used in the Superfund piogram. In addition, all
samples were analyzed for total petroleum hydrocarbons (TPH) and for seven
metals: arsenic, barium, cadmium, chromium, lead, mercury, and selenium.

II. METHODS

A. Sample Collection

Samples of surficial soils from urban locations hi three New England cities were
collected: Boston, MA; Providence, RI; and Springfield, MA Twenty independent
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samples and duplicates of two samples were collected in each city. The samples
were collected on July 21,22, and 23,1992, respectively. The samples were taken
at a depth of 0 to 6 in. in areas considered to be not directly affected by industrial
sites. Generally, the locations were along roads and sidewalks, and in parks and
open lots. Each location was characterized in writing, including a soil description,
and photographically documented. The samples were collected following standard
environmental sampling protocols (U.S. EPA, 1986).

B. Sample Analysis

Chemical analysis of the samples was performed by AnalytiKEM, Inc. (Cherry
HiH, NJ). The samples were analyzed by GC-MS for the 17 PAH compounds
present on the EPA's Target Compound List using the methods required by EPA
Method 8270 for the analysis of semivolatile compounds. In addition, the samples
were analyzed for the eight RCRA metals, total petroleum hydrocarbons (TPH;
EPA Method 418.1), and total solids. The complete analyte list is given in
Table 1.

C. Data Validation

Validation of the data received from AnalytiKEM was performed according to
U.S. EPA (1991) guidelines. The data were reviewed for completeness, holding
times, GC-MS tuning and system performance, initial and continuing calibrations,
laboratory method blank analysis, surrogate recoveries, matrix spike and matrix
spike duplicate analysis, field duplication precision, and compound quantitation
and detection limits.

D. Data Analysis

The analytical data were summarized in accordance with U.S. EPA (1989) risk
assessment guidance. If a compound was detected at least once in surface soil, one
half me sample quantitation limit (SQL) was used as a proxy concentration for all
samples reported as "below detection limit" in the estimation of exposure point
concentrations. However, if a compound was not detected in any sample, that
compound was omitted from further consideration. In addition, when a proxy
concentration (i.e., one half the detection limit) was greater man the highest actual
detected value for a compound in any sample, mat concentration was considered
to be an aberration and was omitted from the database. This is consistent with U.S.
EPA (1989) guidance, which recognizes that high sample quantitation limits can
lead to unrealistic concentration estimates.
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TABLE 1
Chemical Analyses of Urban Soils

Semivolatik Organics, EPA Target Compound List

Napbthalene
Acenaphtbylene
Acenaphthece
Fluorcne

Anthracene

Pyiene
Benzo(a)antnracene
Cbrysene
Benzo(^)fluoiantfaeDe
Benzo(it)ilooranthene
Benzo(a)pyreDe
Indeno(lI23-cd)pyrene
Dibenzo(a,/t)anthraceDe
Benzo(g,A,z)pery]ene
2-Methylnapfathalene

Metals

Arsenic, total
Banum, total
Cadnnam, total
C 3IIIIIIITTIIII Tl̂ fll

Lead, total
Meictny, total
Selenium, total
Silver, total

Other

Total petroleum hydrocarbons
Solids

A slightly different method of analysis was used to evaluate PAH. Because PAH
are generally found in groups, it was conservatively assumed that if one PAH was
detected in a sample, other compounds in that class might also be present in mat
sample. Therefore, if one PAH was detected in a sample, all undetected PAH were
assigned a proxy concentration equal to one half the SQL. If a sample had no
detected PAH, no PAH were assumed to be present in the sample, and a concen-
tration of zero was used for all nondetects.

Summary statistics (minimum, TnaTimnmj arithmetic mean, upper 95% confi-
dence limit on die arithmetic mean, and frequency of detection) were generated for
each compound for each city and for all three cities combined.
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The data for PAH were summarized in several different ways. Of the
17 PAH analyzed in each sample, seven are considered to be probable human
carcinogens (Group B2) by the U.S. EPA (1993a). The U.S. EPA has derived
a cancer slope factor, which is a measure of the carcinogenic potency of a
compound, only for benzo(<z)pyrene (B(a)P) (U.S. EPA, 1993a). Review of the
literature indicates that not all PAH are equally potent with respect to tumor
induction. Several researchers have proposed toxic equivalency schemes that
relate the tumorigenic potency of each PAH to that of B(a)P (ICF-Clement
Associates, 1988; Woo, 1989). B(a)P toxic equivalency factors (B(a)P-TEFs)
can be used to adjust either the B(c)P dose-response value to provide a com-
pound-specific dose-response value, or the concentration of each PAH in a
sample to be expressed in terms of B(a)P toxic equivalents (B(a)P-TE). The
latter method was used here. B(a)P-TE were calculated using the B(a)P toxic
equivalency factors recommended for use by the U.S. EPA (1993c), as shown
in Table 2. For each sample, PAH concentrations were reported for each of the
17 PAH on the analyte list, for total PAH (tPAH), for total carcinogenic PAH
(cPAH), and for B(a)P-TE, and these values were used to generate the sum-
mary statistics for each group of samples.

III. RESULTS

Analysis of the laboratory results for the PAH indicates that quality control criteria
were acceptable. The data were analyzed to determine if any statistically signifi-
cant differences existed between the datasets for the three cities. A Hartley test for
homogeneity of variances (Mendenhall, 1979) and a one-factor analysis of vari-
ance to test for equality of the means (Mendenhall, 1979) indicated no statistically
significant differences. The results indicate mat the PAH data can be pooled and
treated as one dataset for further statistical analyses.

TABLE 2
Benzo(a)Pyrene Toxic
Equivalent Factors (BAP-TEF)

Compound EPA TEF

Benzo(a)pyrene 1.0
Benz(a)anttrracene 0.1
Bcnzo(i))flnoranliiene 0.1
Benzo(;t)fluoianthene 0.1
Onysene 0.001
Dibenzo(a^:)anthracene 1.0

0.1
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The results of the PAH analyses are presented in Table 3 for all cities combined.
A summary of the PAH results by city and for all cities combined is presented in
Table 4, which reports for each: tPAH, total cPAH, and total B(a)P-TE. The
arithmetic mean and the upper 95% confidence limit concentration are reported for
each. Table 4 provides a summary of the data by city, and the results are graphi-
cally presented in Figure 1.

Table 5 presents a summary of the metals, TPH, and solids data by city. A
Hartley test for homogeneity of variances and a one-factor analysis of variance to
test for equality of the means indicated that the metals and TPH data from the three
cities cannot be combined. This is due to the fact that the concentrations in each
city are not normally distributed and did not have equal variances. The concentra-
tions of the metals are compared to the arithmetic mean concentrations in the
eastern U.S. (ATSDR, 1992) in Table 5. Most notably, lead concentrations are
much higher than background concentrations. This is most likely due to the effects
of automobile exhaust

In order to determine if sample location significantly affected PAH concentra-
tion results, individual samples were classified based on the sample location's

TABLES
Summary Statistics for PAH — All Areas Combined

Compound

2-Methylnaphthalene
Aceoaphthene
Acenaphthylene
Anthracene
Benzo(a)antnraceue
Benzo(a)pyreoe
BenzotfOfluoranthene
&eiax>(gjij)pery\eae
Benzo(£)fluoranthene
Chrysene
Dibenzo(a,A)antirracene
Fluoranthene
Fluorene
Indeno(l,23-c,d)pyrene
Naphthalene
Pbenanthrene
Pyrcne
Total BAP-TE
Total carcinogenic PAH
Total PAH

Minimum
detect

(mg/kg)

0.017
0.024
0.018
0.029
0.048
0.040
0.049
0.200
0.043
0.038
0.020
0.110
0.022
0.093
0.018
0.071
0.082
0.257
0.680
2.292

Maximum
detect

(mg/kg)

0.64
034
1.10
5.70

15.00
13.00
12.00
5.90

25.00
21.00
2.90

39.00
330
6.00
0.66

36.00
11.00
2131
77.70

166.65

Arithmetic
mean

0.151
0.201
0.173
0351
1319
1323
1.435
0.891
1.681
1.841
0388
3.047
0.214
0.987
0.125
1.838
2398
2.437
8.973

18361

Upper 95%
interval
(mg/kg)

0.173
0306
0.208
0.535
1.858
1.816
1.973
1.195
2^22
2.693
0.521
4.444
0317
1.293
0.149
2.982
1945
3324

11423
24.819

Frequency
of detection*

19
30
24
54
58
57
55
36
59
60
32
60
35
43
35
61
61
62
62
62

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

* frequency of detection = number 'detected: number samples.
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TABLE 4
Background PAH Concentrations In Urban Surface Soils*

Boston
(n = 20)

Providence
(n B 20)

Springfield
(n a 20)

All cities
(n B 60)

Compound
Arithmetic

mean (ppm)
Upper 95%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 95%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 95%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 95%
Cl (ppm)

Total B(a)P-TE
Total cPAH
Total PAH
TPH

2.4
8.4

18.7
474.9

4.6
16.0
35.9

652.6

2.1
7.8

16.8
267.4

2.9
11.0
23.5

338.2

2.8
10.6
19.1

184.4

4.5
18.3
29.9

233.3

2.4
9.0

18.4
306.2

3.3
12.4
24.8

372.8

• 0 to 6 In.

I
.̂
l/l



Parts Per MiDion (pprn)

A

Boston Providence Springfield All Cities

E3 Total BAP-TE Total CPAH Total PAH

RGURE 1. Background concentrations of PAH in urban soils. Data presented
are the upper 95% confidence interval on the arithmetic mean. Data are presented
numerically in Table 4.

proximity to asphalt pavement, based on both written and photographic documen-
tation of sample location. Generally, samples collected within 4 to 6 ft of a road
were considered to be near pavement Of the 60 separate locations, 42 were
considered to be near pavement and 18 were not When tested for equality of
variance and means as above, the two populations were determined to be
significantly different The mean total PAH concentration near pavement was
22 ppm compared to 8 ppm not near pavement. These results are shown in
Table 6.

Similar analyses were performed to see if TPH or total organic carbon
concentrations could be used as surrogates for PAH concentrations. The results
showed that there is no correlation between PAH and TPH concentrations, nor
between PAH and total organic carbon concentrations (data not shown).

The highest total PAH concentration detected was 166 mg/kg, taken from a
street corner in Boston. The next highest PAH concentration was 109 mg/kg,
taken at the base of a telephone pole. Four of the 60 samples were taken at the
bases of telephone poles, with widely varying results. The total PAH concen-
trations in the other three locations were 62, 4, and 45 mg/kg.
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TABLE 5
Summary Statistics for Metals, TPH, and Soils by City

Boston

Compound

Arsenic, total
Barium, total
Cadmium, total
Chromium, total
Lead, total
Mercury, total
Selenium, total
Total petroleum hydrocarbons
Total solids

(n«
Arithmetic

mean
(mg/kg)

4.20
53.95

1.55
23.00

398.70
0.29
0.51

474.90
90%

= 20)

Upper 95%
Interval
(mg/kg)

5.59
66.25

2.79
27.69

737.44
0.39
0.57

652.62
93%

Providence Springfield
(n s 20) (n s

Arithmetic
mean

(mg/kg)

3.53
45.29
ND
12.08

305.76
0.19
0.39

267.43
93%

Upper 95%
Interval
(mg/kg)

4.27
59.43

ND
14.35

462.98
0.24
0.48

338.19
95%

Arithmetic
mean

(mg/kg)

5.63
45.17
ND
12.62

261.69
0.20
0.53

184.38
90%

20)

Upper 95%
Interval
(mg/kg)

9.23
51.03

ND
14.45

377.76
0.25
0.55

233.27
92%

Arithmetic mean
In U.S. soils*

(mg/kg)

7.4
420

0.25b

52
17
0.12
0.45

—
—

• ATSDR. 1992. Public Health Assessment Guidance Manual. PB92-147164. U.S. Department of Health and Human Services.
b ATSDR. 1991. Toxicologlcal Profile for Cadmium. PB92-147I64. Draft. U.S. Department of Health and Human Services.



TABLE 6
Comparison of Background PAH Concentrations In Urban Soils; The Effects of Proximity to Pavement

Result* ol statistical analysis
Test (or homogsnslty ol varlancss Test of equality of means

I
oo

Nssr pavement

Compound

Tolal B(n)P-TB
Tola! PAH

Arithmetic
mesn
(ppm)

2.9
21.9

Standard
deviation

4.2
30.7

Not near pavement
Arithmetic

mean
(ppm)

1.1
8.3

Standard
deviation

0.92
7.2

Sample F-
statistics

21.3
18.4

Associated
degrees of

freedom

41,17
41,17

Statistically
significant at
0.05 level of
significance

Yes
Yes

Sample
Student's f

2.69
2.69

Associated
degreea of
freedom

50
30

Statistically
significant at
0.05 level of
significance

Yes
Yes



IV. CONCLUSION

In this study, 20 surface soil samples were collected from each of three New
England cities and analyzed for PAH, TPH, and metals. The results of the
statistical analyses described in the previous section show that, with respect to
PAH, the three datasets are not significantly different and can be considered as
one dataset representative of urban environments. The samples were taken in
typical urban areas but not near known industrial sites. Therefore, these data are
considered to be representative of the generalized effects of urban activities.

It is clear from the results presented here that common regulatory target
cleanup levels for cPAH and B(a)P-TE (0.1 to 0.66 mg/kg) are much below the
background concentrations of these compounds in urban surface soils (upper
95% confidence interval of 3.3 and 12.4 mg/kg for total B(a)P-TE and total
cPAH, respectively). Figure 2 graphically compares the "bright line" target
cleanup level for B(a)P of 0.1 mg/kg with the total B(<z)P-TE (upper 95%
confidence interval on the arithmetic mean) measured in urban environments.

Parts Per Million (ppm)
'— — —

4.6

5

-1 PPm

FIGURE 2. Comparison of B(a)P-TE with U.S. ERA Region IIH risk-based concentration
for B(a)P. B(a)P data presented are the upper 95% confidence interval on the arithmetic
mean.
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Upper 95% confidence intervals are compared because this is the statistic
preferred by EPA and many states for risk assessment Moreover, the State of
Massachusetts defines its background concentrations of metals based on the
upper 95% confidence limit on the arithmetic mean concentration (Massachu-
setts Department of Environmental Protection, 1992). For all cities combined,
the background level of B(a)P-TE of 3.3 rag/kg is approximately ten times
greater than the target cleanup level of 0.33 mg/kg and approximately 30 times
higher than the target cleanup level of 0.1 mg/kg. For those regulatory situa-
tions in which the use of B(<z)P-TEFs in determining site risk is not allowed,
the background level of cPAH is approximately 40 to 100 times greater than
these target cleanup levels.

An analysis of the data comparing samples taken near pavement with those
determined to be not near pavement indicated that those samples designated near
pavement had significantly higher, approximately threefold higher, PAH concen-
trations for both total PAH and total B(a)P-TE. This is most likely due to the
presence of diesel and automobile exhaust particles, perhaps influenced by the
presence of asphalt and runoff of vehicular oil from the roads.

Total petroleum hydrocarbons (TPH) were also found at consistently high levels
in each city. The commonly applied regulatory cleanup level for TPH is 100 mg/kg.
This cleanup level is not risk based and is three times lower than the background
concentration of TPH found in this study (arithmetic mean of 306 mg/kg and upper
95% confidence interval on the mean of 373 mg/kg).

It is incumbent upon the regulatory agencies to recognize that substantial
background levels of PAH and TPH exist in our urban environments and to
acknowledge this information in the development of realistic target cleanup levels.
The use of these background data in setting more realistic target cleanup levels may
result in better allocation of remedial and regulatory dollars in site investigations.
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Introduction

The Office of Chemical Safety has completed a summary of selected

background conditions for inorganic chemicals in surface soils in Illinois. The

objectives of this project were as follows:

(1) to ascertain a reasonable indication of statewide background

concentrations in soil of selected inorganic chemicals of public

health and ecological interest;

(2) to support the Agency's efforts in determining the presence of

elevated levels of lead in soil by determining the levels of lead

present in selected background soils across the state; and

(3) to utilize, to the extent possible, existing site-specific studies

and background data which represents a major data resource already

existing within Agency files.

Technical Approach

The first step of this project involved the review of existing Agency files

in order to obtain data on background concentrations in soil. The results were

obtained from samples taken in areas, judged by the field staff taking the

samples, to be undisturbed and unimpacted by site-related activities. No efforts

were made to investigate these results relative to the potential for past sources

of atmospheric deposition (e.g., smelter, leaded gasoline, etc.) or previous site

activities at the background sample location. Certain areas of the state have

likely been impacted by anthropogenic sources and therefore represent conditions
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that may vary from naturally occurring levels. Sample results were obtained from

Preliminary Assessment/Site Investigations performed since 1986 plus sample

results from State and Federal Superfund site investigations in Illinois.

The second step in the process of generating this technical report involved

the collection of additional samples. Surface soil samples were obtained by

Agency staff from those counties in the State for which data were lacking. These

samples were specifically taken from areas expected to represent naturally

occurring background.

The current database includes 275 data points from sample locations in all

102 counties in Illinois. Since some of these sites required varying degrees of

investigation, certain samples do not include the complete list of analytical

parameters. As a result, each inorganic may have a different number of data

points. The minimum concentrations, maximum concentrations, mean concentrations,

and median concentrations were calculated for each of the inorganic parameters.

Values which were reported as less than the detection limit were included in the

summary statistics by using one-half of the detection limit. If upon analysis

of these data, it could be concluded that the background sample had been impacted

by site-related activities then the sample was not used in the summary data.

Data used in this report are laboratory analytical values for total metals

determined by USEPA SW-846 methods. These methods convert all of each metal

tested to a soluble ion that can be detected. Since the original ionic

speciation of the metals are not known, conclusions regarding mobility, exposure,

assimilations, and toxicity cannot be directly inferred.

It should be noted that uncertainties inherent in a report of this type

include those due to variation in sampling procedures, variation in sampling

depth, the use of one-half the detection limit for non-detects, differences in
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analytical techniques between laboratories, and the impact of anthropogenic

sources on the concentrations existing at the sample location. Furthermore, we

wish to emphasize that the samples were not collected randomly nor in accordance

with an a priori experimental design. Due to resource constraints, the majority

of data used pre-existed this study. Consequently, this study Is not and should

not be characterized as having a totally unbiased scientific basis.

Results

Figure 1 shows the survey locations across the State. Table 1, 2, and 3

include an overall summary of the ranges, means, and medians calculated for the

inorganic parameters. This overall data set includes samples from urban and

rural locations.

Statewide Data -- Table 1 includes a summary of data obtained for the

entire state. It should be noted that the statewide summary statistics should

be used in conjunction with Tables 2 and 3. These breakouts of urban vs. rural

counties indicate that certain inorganic parameters such as lead, zinc, and

cadmium are generally higher in the urban environment.

Urban Data -- Table 2 includes data for counties within metropolitan

statistical areas (MSAs) and Table 3 includes data for counties outside MSAs.

MSAs are geographic areas consisting of a large population nucleus - a census-

defined "urbanized area" - together with adjacent communities that have a high

degree of economic and social integration with that nucleus. In MSAs with a

population of one million or more, primary metropolitan statistical areas (PMSAs)

may be identified. When PMSAs are defined, the MSA of which they are component

part is redesignated a consolidated metropolitan statistical area (CMSA). Figure

2 shows the MSAs, PMSAs, and CMSA for Illinois.
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The following inorganic constituents were detected in certain locations in

the state at levels above the ranges for natural soils from the scientific

literature: cadmium, lead, barium, mercury, thallium, and zinc.

Cadmium -- Those locations in the state where there is the greatest

diversion from background levels published in the scientific literature for

cadmium were in the counties of St. Clair and Lake. In St. Clair County, the

levels of cadmium detected were highest in Sauget and Fairmont City where the

levels detected were 7.3 mg/kg and 8.2 mg/kg, respectively. In Lake County, the

highest level of cadmium was 7.4 mg/kg which was obtained from a background site

in Waukegan.

Lead -- The highest levels of total lead identified during the survey were

found in the counties of Cook and Lake. Two of the three highest detections for

lead were in Chicago where the concentrations reported were 346 mg/kg and 647

mg/kg. The second highest concentration of lead detected was 384 mg/kg and was

obtained in the City of Waukegan in Lake County.
»

Data Utilization

These data can be used by programs in the Agency to evaluate the plausible

validity of any site-specific background data collected for various cleanup sites

across the state. These data, however, are not meant to replace the collection

of site-specific background data for sites.

A second use for these data is as a general screening check for determining

the potential presence of inorganic contamination at a site. These data appear

to present a reasonable indication of background conditions in Illinois and can

be used to compare with site data. Doing so could identify any -inorganic
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contaminants which may be present in concentrations above what could be viewed

as the "normal" range.
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Figure 1

Sample Locations for Selected
Background Samples for Inorganics in Soil

*

Location included
one background sample
(175 sites)

Location included
multiple background samples
(29 sites)
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FIGURE 2

Illinois Consolidated Metropolitan Statistical Areas, Primary
Metropolitan Statistical Areas, Metropolitan Statistical Areas,

and Counties

seen

Aurora-Elgin, IL PMSA
Kane iKendan Counties. IL

Bloomlngton-NormaJ, IL MSA
McLean County. IL

Champalgn-Urbana-Rantoul, IL
MSA

Champaign County. IL
Chicago, IL PMSA

Cook. DuPage. & McHenry
Counties, IL

Chlcago-Cary-Lake Cnty. IL-IN-WI
CMSA

Aurora-Elgin. IL PMSA
Chicago. IL PMSA
Gary-Hammond, IN PMSA (Lake
& Porter Cntys.. IN)
Jolet, IL PMSA
Kenosha. Wl PMSA (Kenosha
Cnty.. Wl)
Lake County, IL PMSA

Davenport-Rock Mand-Moline,
IA4LMSA

Henry & Rock Island Counties. IL
(Scon Cnty. IA)

Deeatur. IL MSA
Macon County. IL

Jdlet. IL PMSA
Grundy & WHI Counties. IL

Kankakec. IL MSA
Kankakee County. IL

Lake County, IL PMSA
Lake County, IL

Peoria, IL MSA
Peoria. Tazewell. & Woodtord
Counties. IL

Rocldord, IL MSA
Boone & Winnebago Counties, IL

St. Louia, MCML MSA
Clinton. Jersey. Madison.
Monroe. & St. Clair Counties, IL
Franklin. Jefferson. St. Charles.
& St. Louis Cntys.. MO;
St. Louis City. MO)

Springfield, IL MSA
Menard & Sangamon Counties,
IL

Source: Illinois Statistical Abstract. 1991.
7

D-32



o

TABLE 2.

Summary Information for Total Concentrations of
Inorganic Chemicals in Background Soils in Illinois (mg/kg)

Counties WITHIN Metropolitan Statistical Areas

Parameter

Aluminum

Antimony

Arsenic
Barium

Beryllium
Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Number of
Data Points

103

67

114

109

99

104

103

114

103

107

81

105

119

103

Range

1388 - 37200

0.24 - 8

1.1 - 24

ND (<5) - 1720

0.05 - 9.9

ND (<2.5) - 8.2

813 - 130000

ND (<2.14) - 151

2.1 - 23

ND (<2.93) - 156

ND (<0.07) - 2.7

5000 - 80000

4.7 -'647

541 - 74500

Mean

10148

4.2

7.4

133

0.73

1.3

20783

21.2

8.8

28.9

0.64

17607

71.1

10872

Median

9500

4.0

7.2

110

0.59

0.6

9300

16.2

8.9

19.6

0.51

15900

36.0

4820



TABLE 2. - CONTINUED

Iu>

Parameter

Manganese

Mercury

Nickel

Potassium

Selenium

Silver
Sodium

Sulfate

Sulflde

Thallium

Vanadium
Z1nc

Number of
Data Points

105

87

105

105

85

91

97

15

11

78

103

106

Range

155 - 5590

0.02 - 0.99

ND (<3.1) - 135

270 - 5820

ND (<0.12) - 2.6

ND (<0.32) - 5.6

20.2 - 1290

17.6 - 240

ND (<1.00) - 10.1

0.02 - 1.6

ND (<2.5) - 80

23 - 798

Mean

742

0.12

20.9

1560

0.58

0.97

208

85.8

3.9

0.46

25.0

137.9

Median

636

0.06

18.0

1268

0.48

0.55

130

85.5

3.1

0.32

25.2

95.0



oI
(JOui

TABLE 3.

Summary Information for Total Concentrations of
Inorganic Chemicals 1n Background Soils 1n Illinois (mg/kg)

Counties OUTSIDE Metropolitan Statistical Areas

Parameter

Aluminum

Antimony

Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt
Copper
Cyanide

Iron
Lead

Magnesium

Number of
Data Points

110

75

120

142

114

139

110

147

111

147

77

141

148

111

Range

2640 - 23300

0.18 - 8.6

0.35 - 22.4

22.4 - 253

ND (<0.02) - 8.8

NO (<0.2) - 5.2

630 - 184000

4.3 - 37

0.9 - 32

1 - 42

ND (<0.06) - 1.2

3200 - 29100

ND (<7.44) - 270

476 - 24100

Mean

10105

3.2

5.9

127

0.65

0.73

12379

14.3

8.9

13.0

0.46

15134

31.5

3853

Median

9200

3.3

5.2

122

0.56

0.50

5525

13.0

8.4

12.0

0.50

15000

20.9

2700



TABLE 3. - CONTINUED

o
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Parameter

Manganese

Mercury

Nickel

Potassium
Selenium

Silver

Sodium

Sulfate

Sulflde

Thallium
Vanadium

Zinc

Number of
Data Points

139

113

147

135

115

142

108

13

7

105

111

140

Range

61.5 - 3710

NO (<0.01) - 1.67
NO (<5) - 34.6

280 - 5600

NO (<0.1) - 1.7

NO (<0.06) - 5.9

14.1 - 7600

10 - 260

NO (<1) - 8.8

0.05 - 2.8

6 - 47

NO (<5.5) - 400

Mean

784

0.10

13.9

1210

0.44

0.76

222.8

103

3.4

0.50

25.0

76.3

Median

630

0.05

13.0

1100

0.37

0.50

130.0

110

2.9

0.42

25.0

6d.2



Printed by Authority of
the State of Illinois

Q4 9B029 150



Sauget Area 1
HHRA-EE/CA and RI/FS w,,;,x.-,.;,,,.,,;i~

APPENDIX E

COPC SELECTION FOR SOILS AND SEDIMENT FOR RESIDENTIAL SCENARIOS

E-1 December 29, 2000
J \lndl_Service\Project FilesvSolutia-6l05\Sauget-6l05-002\Report Rev 0\Appendices.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX E
COPC SELECTION FOR SOILS AND SEDIMENT FOR RESIDENTIAL SCENARIOS

This appendix presents the screening tables for identifying COPCs for areas evaluated under a
residential scenario. COPCs for surface soil for each transect, for Fill Area N, and for sediment for the
combined CS-F and Borrow Pit Lake (BPL) area are identified using the "Residential Soil - Direct
Contact Screening Values" presented in Appendix C Table C-1. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Residential Soil - Direct Contact screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order:

• Sediment - CS-F and BPL

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Surface soil - Fill Area N

The screening results for soils are summarized in Section 3.3.1 of the text, and the screening results
for sediments are summarized in Section 3.3.3 of the text.

E-2 December 29. 2000
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Sediment - Creek Segment F and BPL

ENSR International
Page 1 of 16

Constituent
Total 2.3.7.8-TCDD-TEO
2.4-0
4.4I-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha ChlOfdane
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chrysene
Coball
Copper
della-BHC
Dieldrin
Endosullan 1
Endosulfan II
Endosullan sullale
Endrin
Endrin aldehyde
Endrin kelone
Elhytbenzene
Fluoranlhene
Gamma Chtordane
gamma-BHC (Undane)
Heplachlor
Heptachlor epoxide
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychtor
Molybdenum
Nickel
Potassium
Silver
Tolal PCBs
Vanadium
Zinc

Unlit
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

6
6
6
6
6
6

L 6

6
5
e
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
43
6
6

Frequency
of Detection

100%
50%
17%
100%
50%
17%
100%
100%
00%
100%
100%
100%
100%
100%
100%
17%
100%
100%
17%
67%
100%
60%
50%
33%
100%
67%
17%
33%
83%
17%
17%
50%
100%
100%
100%
100%
100%
50%
100%
100%
100%
17%
47%
100%
100%

Average
(Avg)

1.19E-01
1.37E401
380E400
4.58E400
2.35E+00
3.81E400
2.60E400
1 .33E+04
221E*00
1 48E+01
288E402
7.35E-01
1.24E401
1 31E404
253E401
7.40E(01
9.38E400
1 59E402
3.40E-01
401E400
254E*00
5.54E400
3.06E400
1 70E400
5.23E400
670E400
975E400
1 25E402
5.89E400
2.43E400
930E-01
3.60E400
2.73E*04
1.14E*02
5.03E+03
7.50E402
370E-01
1 51E-.01
1.16E400
1.34E402
218E403
790E-01
402E402
369E401
1 20E403

Maximum
Detected

Concentration
(Max)

3.32E-01
230E401
380E400
1.10E401
4.50EtOO
4 lOEtOO
5.30E400
1 70E404
260E400
1 90E+01
4.20E402
890E-01
4.70E401
1.65E404
380E401
740E401
1.30E+01
4.10E+02
3.40E-01
9.30EtOO
5.70E400
8.10E400
497E400
1 70E400
140E401
100E+01
1 10E401
1 30E402
1 .70E401
2.43E«00
930E-01
5.40E400
380E404
3.20E402
680E403
1.40E403
1 10E400
240E+01
3.70E400
3.90E+02
2.90E403
7.90E-01
6 29E403
6 10E40I
3 70E403

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No

Sediment
Background (BK)

Concentration
1 24E-02
203E401

NO
NO
ND
NO
NO

2.90E404
275E400
1.44E401
4 13E*02
156E*00
830E-01
2.70E+04
4.00E401

ND
1.72E401
360E401

NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND

4 13E404
438E401
1.03E404
1 42E+03
960E02

ND
890E-01
428E.01
420E403

ND
ND

698E401
1.68E402

Is
Max>BK?

Yes
Yes

No
No
Yes
Yes
No
Yes
No
No

No
Yes

No
Yes
No
No
Yes

Yes
Yes
No
-

NO
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1.00E400
7.80E405
3.00E+03
2.00E403
2.00E403
4.00E401
500E402
7.80E404
310E+01
4.00E-01
5.50E403
156E+02
7.80E401

NA
2.70E402
880E404
4.70E403
2.90E403
1 OOE+02
400E*01
470E405
4.70E405
4.70E405
230E404
2.30E404
2.30E404
400E405
3.10E406
5.00E402
5.00E402
1.00E402
700E401

NA
400E402

NA
370E403
1.00E401
390E.05
390E*02
1 60E«03

NA
3.90E402
1 OOE403
550E402
2 30E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

COPC?
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reason
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1

>Tler 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tler 1

EN
<T!er 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1

EN
<Tier 1

>Tler 1
<Tler 1
<Tler 1

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No

No
No
No
No
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Surface Soil - Residential TACO Screen
Transect 1

ENSR International
Page 2 of 16

Constituent
Total 2,3,7,8-TCDD-TEQ
2,4-D
2-Bulanone (MEK)
2-Hexanone
4,4'-DDE
4.4'-DDT
Acetone
Aluminum
Antimony
Arsenic
Jarium
Benzene
Beryllium
bis(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Carbon disulfide
Chlorobenzene
Chromium
Cobalt
Copper
Dlcamba
Dieldrln
Endosulfan sulfate
Endrin ketone
Fluoranthene
Heplachlor epoxlde
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Methoxychlor
Melhylene chloride
Molybdenum
Nickel
Pentachtorophenol
Potassium
Selenium
Silver
Thallium
Toluene

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ugkg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg

Number of
Samples
Analyzed

5
10
10
io
10
to
10
to
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
to
10
10

Frequency
of Detection

100%
10%
20%
10%
70%
50%
50%
100%
80%
100%
100%
10%

100%
10%

100%
100%
10%
10%

100%
100%
100%
40%
30%
40%
70%
10%
60%
100%
100%
100%
100%
40%
100%
50%
20%
100%
100%
90%
100%
20%
90%
40%
20%

Average
<Avg)

6 16E-03
360E+00
1 81E+01
660E+00
304E-01
481E-01
1.79E+02
989E+03
1.84E*00
8.10E+00
1 83E+02
2.83E+00
6.30E-01
1 05E+02
2 74E+00
591E+03
2.50E+00
303E+00
1.89E+01
701E+00
1.32E+02
306E+00
576E-01
261E-01
2.66E-01
660E+01
2.60E-01
1.60E+04
7.29E+01
4.40E+03
3.65E+02
2.71E+03
625E-02
206E+00
220E+00
503E-01
1 95E+01
296E+02
200E+03
618E-01
394E-01
684E-01
284E+00

Maximum
Detected

Concentration
(Max)

1 31E-02
360E+00
320E+01
660E+00
565E-01
9.33E-01
440E+02
1.50E+04
2.60E*00
1 OOE+01
240E+02
300E+00
940E-01
1 60E+02
480E+00
870E+03
260E+00
400E+00
490E+01
920E+00
230E+02
635E+00
1 50E+00
4.50E-01
4.90E-01
6.60E+01
5.07E-01
2.20E+04
1.20E+02
5.30E+03
550E+02
740E+03
9.90E-02
2.90E400
240E+00
860E-01
2.50E+01
4.82E+02
2.80E+03
8 10E-01
5.90E-01
980E-01
320E+00

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration

1 24E-01
NO
ND

330E*01
1 61E+01
1 41E401

ND
254E+04
380E+00
1.91E+01
363E+02

ND
1 1 51E400
3.22E+02
B65E+00
335E+04

ND
ND

393E+01
1.55Et01
209E+02

ND
ND
ND
ND

502E+02
ND

380E404
1.85E+02
1.72E+04
883E+02
1.45E+04
1.77E-01

ND
1.14E+01
202E400
4.27E+01
See notes
473E+03

ND
1 35E+00

ND
ND

Is
Max>BK?

No

No
No
No

No
No
No
No

No
No
No
No

Yes
No
Yes

No

No
No
No
No
No
No

No
No
No

No

No

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 OOE+00
7.80E+05
730E+06
7.90E+05
200E+03
2.00E+03
780E+06
7.60E+04
3.10E+01
4.00E-01
5.50E+03
8.00E+02
1.56E+02
4.60E+04
780E*01

NA
7.20E+05
1.30E+05
2.70E+02
4.70E+03
290E+03
1.80E+06
4. OOE+01
4.70E+05
230E+04
310E+06
7.00E+01

NA
4.00E+02

NA
3.70E+03
310E+04
1. OOE+01
390E+05
1.30E+04
3.90E+02
1 .60E+03
3.00E+03

NA
3.90E+02
3.90E+02
6 30E+00"
G50E+05

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

""No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC

' "<DC
<DC

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No

No
No
No
No

saugel residential soil scroen.xls\SOIL - SS T1 Stats
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Surface Soil • Residential TACO Screen
Transect 1

ENSR International
Page 3 ol 16

Constituent
Total PCBs
Trlchloroelhone
Vanadium
Zinc

Units
ug/kg
ug*g
mg/kg
mg/kg

Number ol
Samples
Analyzed

10
10
10
10

Frequency
of Detection

100%
30%
100%
100%

Average
(Avg)

1.01E+02
3.52E+00
2.84E+01
3.88E+02

Maximum
Detected

Concentration
(Max)

2.31E402
620E+00
4.10E+01
1 40E+03

Essential
Nutrient

(EN)?
No
No
No
No

Surface Soil
Background (BK)

Concentration
See notes

NO
6.90E»01
8.08E+02

Is
Max>BK?

No
Yes

Pass
EN/BK?

No
No
Yes
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1.00E+03
5.00E+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
No

COPC?

No
No
No
No

Reason
<DC
<DC
<DC
<DC

Is
Avg>100x

DC?
No
No
No
No

I
1/1

sauget residential soil screen. xls\SOIL - SS T1 Stats
December 29, 2000
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Surface Soil - Residential TACO Screen
Transect 2

ENSR International
Page 4 of 16

Constituent
Total 2,3,7.8-TCDD-TEQ
2-Bulanone (MEK)
2-Hexanone
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anlhracene
9enzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,i)perylene
Benzo(k)lluoranlhene
Boryllium
bis(2-Ethylhexyl)phthalale
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Dicamba
Dieldrin
Di-n-butylphlhalale
Endosulfan sullate
Endrin kelone
Fluoranlhone
Gamma Chlordane
Hoplachlor opoxide
Iron
Load
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxychlor
Melhylono chloride

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
67%
11%
11%
33%
56%
67%
100%
67%
100%
100%
22%
22%
33%
11%
22%
78%
33%
100%
100%
100%
33%
100%
100%
22%
11%
11%
33%
44%
22%
11%
22%
100%
100%
100%
100%
22%
11%

100%
22%
11%

Average
(Avo)

5.87E-03
2.19Et01
4.80E+00
5.60E-01
3.80E-01
2.62E+00
2.17E+02
1 21E404
1 21E+00
7.94EtOO
1.92E+02
5.90E+01
5.64E+01
4.87E+01
4.00E+01
5.80E+01
6.82E-01
7.07E+01
2.28E+00
8.18E+03
2.13E+01
6.23E+01
776E+00
9.02E+01
2.20E400
1 .30E+00
1.03E+02
3.30E-01
5.95E-01
1.08E+02
2.00E-01
1.70E-01
1.90E+04
6.47Et01
5.16E403
5.56E402
1 .75E+03
1.91E+03
6.91 E-02
430E+00
200E*00

Maximum
Detected

Concentration
(Max)

9.94E-03
3.40E+01
4.80E+00
5.60E-01
480E-01
1.40E+01
4.50E+02
1.80E+04
1.70E400
1.00E+01
2.30E+02
7.20E+01
720E+01
7.20E+01
4.00E+01
6.30E+01
1.10E+00
9.40E+01
2.80E+00
1.60E+04
480E+01
8.90E+01
1.10E+01
1.40E+02
3.10E400
1 .30E+00
1 20E+02
4.70E-01
1 .30E+00
1 .50E402
2.00E-01
1.90E-01
2.50E+04
8.80E+01
9.50E+03
1.20E403
5.50E+03
760E403
9.40E-02
7.30E<00
200E+00

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.24E-01

ND
3.30E+01

ND
1.61E+01
1 41E+01

ND
2.54E+04
3.80E+00
1.91E401
3.63E+02
2.40E+02
1 .87E+02
1.79E402
1.27E+02
208E+02
1.51EtOO
322E+02
8.65E+00
3.35E+04
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND

3.12E+02
ND
ND

5.02E+02
ND
NO

380E+04
1 .85E+02
1.72E+04
8.83E+02
1 45E+04
9.97E+03
1.77E-01

ND
1 14E+01

Is
Max>BK?

No

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

No

No

No
No
No
Yes
No
No
No
-

No

Pass
EN/BK?

Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1.00E+00
7.30E+06
7.90E+05
3.00E+03
2.00E+03
2.00E+03
7.80E+06
7.60E+04
3.10E+01
4.00E-01
S.SOE+03
9.00E+02
9.00E+01
9.00E+02
2.30E+06
9.00E+03
1 .56E+02
4.60E+04
7.80E+01

NA
2.70E+02
8.80E+04
4.70E+03
2.90E+03
1.80E+06
4.00E+01
2.30E+06
4.70E+05
2.30E+04
3.10E+06
5.00E+02
7.00E+01

NA
4.00E+02

NA
3.70E+03
3 10E404
6.10E+04
I.OOEtOI
3.90E+05
1 30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
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Surface Soil - Resldenlial TACO Screen
Transect 2

ENSR Internationa!
Page 5 of 16

Constituent
Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
100%
44%
22%
100%
22%
33%
89%
44%
11%
89%
100%
100%

Average
(Avg)

7.67E-01
2.18E+01
2.45E+02
5.65E+01
2.53E+03
1.03E+02
6.01 E-01
3.44E-01
7.21E-01
3.02E+00
668E+01
4.22E+01
2.46E+02

Maximum
Detected

Concentration
(Max)

1 .30E+00
2.70E+01
2.51E+02
6.10E+01
3.80E+03
1 20E+02
1 .OOE+00
480E-01
1 .30E+00
3.40E+00
1.64E+02
1.20E+02
3.10E+02

Essential
Nutrient

(EN)?
No
No
No
No
Yos
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
2.02E+00
4.27E+01
See notes
3.35E+02
473E+03
4.35E+02

NO
1 35E+00

ND
ND

See noles
6.90E+01
8.08E+02

Is
Max>BK?

No
No
--
No
No
No

No

Yes
No

Pass
EN/BK?

Yes
Yes
No
Yes
Yos
Yes
No
Yes
No
No
No
No
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
3.90E+02
1.60E+03
3.00E+03
2.30E+07

NA
2.30E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+OS
1 .OOE+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?
No
No
No
No

No
No
No
No
No
No
No
No

sauget residential soil screen.xlsNSOIL - SS T2 Stats
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Surface Soli - Residential TACO Screen
Transect 3

ENSR International
Page 6 of 16

Constituent
Total 2.3,7,8-TCDD TEQ
2.4-DB
2-Bulanone (MEK)
2-Hexanone
4,4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
3enzo(a)anthracene
3enzo(a)pyrene
9enzo(b)lluoranlhene
Benzo(g,h,i)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bis(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Dibenzo(a,h)anlhracene
Dicamba
Dieldrin
Endrin ketone
Fluoranlhene
Gamma Chlordane
lndeno(1.2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg

Number of
Samples
Analyzed

4
10
to
io
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%
10%
60%
10%
50%
40%
60%
20%
100%
20%
40%
100%
100%
10%
50%
40%
60%
50%
40%
90%
10%
40%
100%
100%
10%
100%
70%
100%
100%
10%
20%
40%
20%
60%
30%
10%
100%
100%
100%
100%
20%

Average
(Avg)

3.07E-03
8.89E+00
2.77E+01
6.90E+00
6.22E-01
1.21E+00
3.08E+02
1.48E+00
9.46E+03
3.85E+01
1 .20E+00
6.64E+00
1 .65E+02
2.10E+00

.20E+02

.37E402

.64E+02

.54E+02

.78E+02
5.87E-01
3.38E-01
1.31E+02
2.34E+00
3.27E+04
8.80E+01
1.59E+01
1 .63E+02
6.50E+00
6.56E+01
7.15E+01
8.BOE+00
9.28E-01
4.60E-01
2.49E+02
1 .40E+00
1.59E+02
1.45E+04
5.45E+01
6.25E+03
3.79E402
1.54E+03

Maximum
Detected

Concentration
(Max)

3.86E-03
4.10E+01
4.70E+01
6.90E+00
1.70E+00
1.80E+00
6.70E+02
580E+00
1.70E+04
5.10EI01
1 90E+00
9.70E+00
220E+02
2.IOE+00
480E+02
8.60E+02
9.70Ei02
8.30E+02
1.00E+03
1.10E+00
7.50E-01
4.30E+02
3.80E+00
2.50E+OS
8.80E+01
2.30E+01
9.80E+02
1.00E+01
7.90E+01
2.50E+02
2.30E+01
1.08E+00
7.50E-01
1.50E+03
5.10E+00
6.90E+02
220E+04
900E+01
1.80E+04
6 10E+02
4.00E+03

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

Surface Soil
Background (BK)

Concentration
1.24E-01

ND
ND

3.30E+01
1.61Et01
1 41E+01

ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E*02
1 79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E+b2
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
209E+02

ND
ND
ND
ND

5.02E+02
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E-t02
1.45E+04

Is
Max>BK?

No

--
No
No
No
--

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
--

Yes
No
Yes
Yes
No

Yes
No
No

--

Yes

--
No
No
Yes
No
No

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1.00E+00
4.90E+05
7.30E+06
7.90E+05
2.00E+03
2.00E+03
7.80E+06
5.00E+OZ
7.60E+04
2.30E+07
3.10E+01
4.00E-01
5.50E+03
8.00E+02
9.00E+02
9.00E+01
9.00E+02
2.30E+06
9.00E+03
1.56E+02
1.00E+02
4.60E+04
7.80E+01

NA
3.20E+04
2.70E+02
8.80E+04
4.70E+03
2.90E+03
9.00E+01
1.80E+06
4.00E+01
2.30E+04
3.10E+06
5.00E+02
9.00E+02

NA
4.00E+02

NA
3.70E+03
3.10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
<DC

>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC

Is Avg>100x
DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
--

No
No
No
No
No
No
No
No
No
No
No
No

No
-

No
No
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Surface Soil - Residential TACO Screen
Transect 3

ENSR International
Page 7 of 16

Constituent
MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10

Frequency
of Detection

20%
100%
10%

100%
100%
20%
40%
100%
30%
20%
40%
30%
30%
90%

100%
100%

Average
(Avg)

2.25E+03
6.27E-02
2.60E+00
7.38E-01
1.86E+01
2.97E+02
1.33E+02
2.18E+03
2.39E+02
8.30E-01
2.98E-01
6.93E-01
3.17E+00
6.29E+01
2.68E+01
2.70E+02

Maximum
Detected

Concentration
(Max)

7.70E+03
9.30E-02
2.60E+00
1 .40E+00
2.60E+01
7.40E+02
5.30E+02
3.70E+03
1.40E+03
3.20E+00
3.80E-01
1.40E+00
5.30E+00
1.16E+02

420E+01
4.60E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
9.97E+03
1.77E-01

NO
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

NO
1.35E+00

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

No
No

No
No

Yes
No
Yes

No

--
No
No

Pass
EN/BK?

Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
6.10E+04
1.00E+01
3.90E+05
3.90E+02
1.60E+03
3.00E+03
2.30E+07

NA
2.30E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+05
1 .OOE+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<OC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
-

No
No
No
No
No
No
No
No

m
I
ID

sauget residential soil screen.xls\SOIL - SS T3 Stats
December 29, 2000

Revision 0



Surface Soil - Residential TACO Screen
Transect 4

ENSR International
Page 8 of 16

Constituent
Total 2,3,7,8-TCDD-TEQ
2,4-DB
2-Bulanone (MEK)
2-Melhylnaphlhaleno
4,4'-DDE
4,4'-DDT
Acenaphthene
Acenaphlhylene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anthracono
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,i)perylene
Benzo(k)lluoranlhone
Beryllium
bela-BHC
bis(2-Ethylhexyl)phlhalate
Cadmium
Calcium
Carbazolo
Chromium
Chryseno
Cobalt
Copper
doltaBHC
Dibenzo(a,h)anlhracene
Dibenzoluran
Dicamba
Dieldrin
Endosulfan sullalo
Endrin ketono
Fluoranlheno
Fluorene
Gamma Chlordano
Meplachlor

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ufj/kg

Number of
Samples
Analyzed

5
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%
10%
10%
20%
40%
50%
50%
30%
20%
40%
100%
60%
10%
100%
100%
80%
50%
50%
40%
50%
100%
40%
10%
100%
100%
50%
100%
90%
100%
100%
40%
10%
30%
20%
60%
20%
40%
90%
40%
40%
20%

Average
(Avg)

4.71E-03
7.68E+00
1.50E401
6.68E+01
1 .08E+00
1 .74E+00
2.11E+02
4.93E+01
9.68E+01
1 .32E+00
9.40E+03
3.65E+02
6.50E-01
6.76E+00
2.65E+02
7.03E+02
5.91 E+02
5.98E+02
3.93E+02
5.42E+02
5.83E-01
4.41E-01
6.60E+01
1.62E+00
5.13E+04
1.88E402
1.76E+01
7.10E+02
6.40E+00
6.51E401
1.64E-01
1.31 E+02
1.63E+02
1.63E400
2.84E+00
1.20E-01
1 .90E+00
1.58E+03
2.33E+02
1.83E+00
4.90E-01

Maximum
Detected

Concentration
(Max)

742E-03
3.50E+01
2.45E+01
7.20E+01
1.50E+00
3.00E+00
1.20E+03
7.50E401
4.60E+02
3.10E400
1.40E+04
2.30E+03
6.50E-01
1.00E+01
1 20E+03
4.30E+03
3.50E403
3.50E+03
2.20E+03
3.30E+03
8.60E-01
1.30E+00
6.60E+01
3.20E+00
1.50E405
1.00E+03
2.90E+01
4.40E403
1.00E+01
1 .80E+02
2.40E-01
8.10E402
7.70E402
1.75E+00
1.00Ei01
1 40E-01
4.00E+00
1.00E+04
1.40E+03
6.60E+00
6.40E-01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.24E-01

ND
ND
ND

1.61E401
1 41E401

ND
ND
ND
ND

2.54E404
1 .60E402
3.80E400
1.91E401
3.63E402
2.40E402
1 .87E402
1 .79E402
1.27E402
2.08E402
1.51E400

ND
3.22E402
8.65E400
3.35E404
6.40E401
3.93E401
2.73E402
1 55E401
2.09E402

ND
ND
ND
ND
ND
ND
ND

5.02E402
ND
ND
ND

Is
Max>BK?

No

No
No

No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
--
No
No
Yes
Yes
No
Yos
No
No"

Yes

Pass
EN/BK?

Yes
No
No
No

Yes
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No

Yes
No
Yes

~Yes
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1.00E400
4.90E405
7.30E406
3.10E406
2.00E403
2.00E403
4.70E406
4.70E+06
7.80E+06
5.00E402
7.60E404
2.30E407
3.10E+01
4.00E-01
5.50E403
9.00E402
9.00E+01
9.00E402
2.30E+06
9.00E403
1 .56E402
1.00E402
4.60E404
7.80E401

NA
3.20E404
2.70E402
8.80E404
4.70E403

~290E>03
1.00E402
9.00E401
2.90E405
1 .80E406
4.00E401
4.70E405
2.30E404
3.10E406
3 10E406
5.00E402
1 OOE402

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yos
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yos
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC

>DC
>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No

"NO
No
No
No
No
No
No
No
No
No
No
No
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Surface Soil •
Transect 4

Residential TACO Screen

ENSR International
Page 9 of 16

Constituent
Heptachlor epoxido
lndeno( t ,2,3-cd)pyrene
Iron
Load
Magnesium
Manganese
MCPA
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

30%
40%
100%
100%
100%
100%
30%
100%
50%
100%
20%
100%
100%
70%
100%
70%
10%
30%
30%
10%
50%
100%
100%

Average
(Avg)

1.01E+00
3.55E+02
1.54E+04
1 .OOE+02
7.63E+03
4.14E+02
1.57E+03
1.22E-01
6.20E+00
1.02E+00
6.00E+01
1.82E+01
2.89E+02
1.35E+03
1.84E+03
1.35E+03
5.79E-01
3.25E-01
6.64E-01
2.86E+00
321E*01
2.58E+01
222E+02

Maximum
Detected

Concentration
(Max)

2.30E+00
2.00E+03
2.10E+04
2.60E+02
2.10E+04
6.10E+02
3.70E+03
5.70E-01
9.70E+00
2.30E+00
7.90E+01
2.40E+01
5.03E+02
9.20E+03
2.60E+03
8.50E+03
8.80E-01
4.45E-01
i.ioE+ob
4.50E+00
5.80E+01
3.50E+01
550E+02

Essential
Nutrient

(EN)?
No
No

Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1 .45E+04
1.77E-01

ND
2.02E+00

ND
4.27E+01
See notes
3.35E+02
4.73E+03
435E+02

ND
1.35E+00

ND
ND

See notes
6.90E+01
808E+02

Is
Max>BK?

No
Yes
Yes
No
No
Yes
-

Yes
--
No
--

Yes
No
Yes

No

No
No

Pass
EN/BK?

No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No

Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
7.00E+01
9.00E+02

NA
4.00E+02

NA
3.70E+03
3.10E+04
1.00E+01
390E+05
3.90E+02
3.10E+06
1.60E+03
3.00E+03
2.30E+07

NA
2.30E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+05
1 .OOE+03
S.50E+02
2.30E+04

Is
Max>DC?

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No

No

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

sauget residential soil screen.xls\SOIL - SS T4 Stats
December 29, 2000

Revision 0



Surface Soil - Residential TACO Screen
Transect 5

ENSR International
Page 10 of 16

Constituent
Total 2,3,7.8-TCDD-TEQ
2.4DB
2-Butanone (MEK)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphthylene
Acetone
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
3enzo(a)anthracene
3enzo(a)pyrone
3enzo(b)fluoranlhene
Benzo(g,h,l)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bis(2-Ethylhexyl)phthalate
Bulylbenzylphthalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Dibenzo(a,h)anlhracene
Dicamba
Dieldrin
Diclhylphlhalale
Di-n-butylphlhalale
Endrin
Endrin aldehyde
Endrin kelone
Fluoranlhone

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
ol Detection

100%
22%
56%
11%
33%
33%
11%
56%
11%
33%
100%
11%
33%
100%
100%
11%
67%
44%
67%
44%
44%
100%
11%
44%
11%

100%
100%
11%

100%
67%
100%
100%
44%
22%
22%
11%
22%
11%
22%
11%
56%

Average
(Avg)

7.87E-03
8.15E+00
1.83E+01
6.73E400
3.15E+00
1.67E+01
3.40E401
1.37E+02
3.96E+00
8.12E+00
8.37E+03
8.90E+01
7.18E-01
6.33E+00

.74E402

.80E+00

.21E+02

.38E+02
J8E+02
.58E+02
.59E402

5.29E-01
1.00E-01
1.06E+02
1.22E+02
3.42E+00
9.93E+03
7.10E+01
1.46E+01
1.70E+02
5.99E400
5.42E+01
9.86E+OI
2 10E400
1.58E+01
3.90E+01
3.35E+01
2.62E+00
2.29E+00
2.47E+00
2.43E402

Maximum
Detected

Concentration
(Max)

2.18E-02
2.30E+01
3.40E+01
3.60E+01
830E+00
1.10E+02
3.40E401
4.60E+02
2.30E+01
5.40E+01
1.10E+04
8.90E+01
9.05E-01
7.60E+00
1 .90E+02
1 .80E+00
4.60E+02
6.00E402
7.80E+02
4.30E+02
6.00E402
6.60E-01
1.00E-01
1.80E+02
3.40E+02
8.40E+00
2.05E+04
7.10E401
1.85E+01
7 10E+02
6.90E+00
8.45E+01
3.20E+02
290E + 00
1.20E402
3.90E+01
3.50E401
6.10E400
5.06E+00
4.95E400
1 10E + 03

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.24E-01

ND
ND
ND

1.61E+01
1 41E+01

ND
ND
ND
ND

254E>04
1.60E-I02
380E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E+02
1.79E+02
1.27E(02
2.08E*02
1.51EtOO

ND
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01
3.93E+01
273E<02
1.55E*01
2.09E+02

ND
ND
ND

1.87E+02
3 12E+02

ND
ND
ND

5.62E+02

Is
Max>BK?

No

No
Yes

--

No
No
No
No
No

Yos
Yes
Yes
Yos
Yes
No

No

No
No
Yes
No
Yes
No
No

No
No

Yos

Pass
EN/BK?

Yes
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1 .OOE+00
4.90E+05
7.30E+06
3.00E+03
2.00E+03
2.00E+03
4.70E406
7.80E+06
4.00E+01
5.00E+02
7.60E+04
2.30E+07
3.10E+01
4.00E-01
5.50E+03
8.00E+02
9.00E+02
9.00E+01
9.00E+02
2.30E+06
9.00E+03
1 .56E+02
1 .OOE+02
4.60E+04
9.30E+05
7.80E401

NA
3.20E404
2.70E+02
8.80E404
4.70E+03
2.90E+03
9.00E+01
1.80E406
4.00E401
200E406
2.30E406
2.30E404
2.30E404
2.30E+04
3.10E406

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yos
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
NcT

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC

>DC
<bc

>DC
<DC
<DC
<DC
<DC
<DC

"<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Ne
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Surface Soil - Residential TACO Screen
Transect 5

ENSR International
Page 11 of 16

Constituent
Gamma Chlordane
Hoptachlor
Heplachlor opoxlde
ndeno(1 ,2,3-cd)pyrene
ron
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachlorophonol
Phonanlhrone
Potassium
Pyrene
Selenium
Silver
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
ol Detection

22%
11%
22%
56%
100%
100%
100%
100%
22%
67%
100%
33%
100%
100%
33%
67%
100%
56%
11%
33%
11%
78%
100%
100%

Average
(Avg)

1.77Ei01
1.15E+01
4.94E+00
1 71E+02
1.39E+04
8.03E+01
4.13E+03
3.48Ei02
1.58E+03
2.95E+03
6.97E-02
1.47E+01
4.64E-01
1.68E+01
2.34E+02
1.01E+02
1 .76E+03
1 99E+02
4.80E-01
5.01E-01
2.70E+00
6.67E+01
2.43E+01
3.74E+02

Maximum
Detected

Concentration
(Max)

7.80E+01
9.10E+OI
3.00E+01
4.50E*02
1.60E+04
1 .70E+02
5.00E+03
4.00Et02
4.40E+03
6.80E+03
1.15E01
3.80E+01
7.80E-01
1.90E+01
241E+02
3.60E+02
240E+03
8.10E+02
4.80E-01
600E-01
2.80E+00
1 .65E+02
2.90E*01
9.80E+02

Essential
Nutrient

(EN)?
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO
ND
ND
ND

3.80E+04
1.85E+02
1 .72E+04
8.83Et02
1 .45E+04
9.97E+03
1 J7E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1 .35E+00

ND
See notes
690E+01
8.08Et02

Is
Max>BK?

-
No
No
No
No
No
No
No
--

No
No
-

Yes
No
Yes

No

No
Yes

Pass
EN/BK?

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No

Yes
No
No
Yes
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
5.00E+02
1 .OOE+02
7.00E+01
9.00E+02

NA
4.00E+02

NA
3.70Ei03
3.10E+04
6.10E+04
1 .OOE+01
3.90E+05
3.90E+02
1 .60E+03
3.00E+03
2.30E+07

NA
2.30E+06
3.90E+02
3.90E+02
6.50E+05
1.00E+03
550E+02
2.30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?
No
No
No
No
-

No

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
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Surface Soil • Residential TACO Screen
Transect 6

ENSn International
Page 12 ol 16

Constituent
Total 2,3,7,8 TCDDTEQ
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphlhene
Acetone
Alpha Chlordane
alpha-BHC
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,i)perylene
Benzo(k)lluoranlhene
Beryllium
bela-BIIC
bis(2-Ethylhexyl)phlhalale
Butylbenzylphthalate
Cadmium
Calcium
Carbazole
Chromium
Chryseno
Cobalt
Copper
deltaBHC
Dibenzo(a,h)anlhracene
Dibenzoluran
Dicarnba
Dioldrin
Endosullan sullale
Endrin
Endrin aldehyde
Endrin ketono
Fluoranlhene
Pluoreno
Gamma Chlordano

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number ol
Samples
Analyzed

4
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
ol Detection

100%
25%
75%
38%
25%
38%
25%
13%

100%
38%
50%
100%
100%
88%
25%
88%
13%
25%
88%
13%
25%
13%

100%
100%
13%

100%
88%
100%
100%
13%
38%
13%
25%
13%
38%
13%
13%
25%
88%
13%
25%

Average
(Avg)

6.37E-03
2.93E+00
5.35E+00
3.56E+01
1 26E+02
1 .05E+02
4.52E+00
2.20E-01
7.98E+03
2.43E+02
6.88E-01
6.01 E+00
1 .50E+02
6.06E+02
5.04E+02
6.34E+02
2.48E+02
5.03E+02
4.90E-01
1.34E+00
1.19E+02
5.70E+01
1 .50E+00
6.26E+04
1.91E+02
1.44E+01
7.12E+02
5.96E+00
2.93E+01
1.20E-01
1.18E+02
1.12E+02
2.35E+00
1 .80E+00
1.14E+00
1.99EiOO
7.50E-01
4.50E-01
1.38E+03
1 .56E+02
470EiOO

Maximum
Detected

Concentration
(Max)

1 .32E-02
6.40E+00
1.80E+01
1.40E+02
4.20E+02
4.20E+02
1 .70E+01
2.20E-01
970E+03
1 40E+03
7.70E-01
9.20E+00
2.00E+02
4.20E+03
3.60E+03
4.40E+03
1.30E+03
3.40E+03
8.60E-01
380E+00
3.60E+02
5.70E+01
4.00E+00
1.50E+05
860E+02
1.80E+01
4.90E+03
9.20E+00
5.60E+01
1.20E-01
6.00E+02
2.30E+02
3.00E+00
1.80E+00
1 90E+00
2.20E<00
7.50E-01
6.70E-01
980E+03
580E+02
1 80E+01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.24E01

ND
1.61E»01
1 41E+01

ND
ND
ND
ND

254E+04
1 .60E+02
3.80E+00
1 91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1 .27E+02
2.08E+02
1.51E+00

ND
3.22E+02

ND
865E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND
ND
ND
ND
ND
ND
ND
ND

502E+02
ND
ND

Is
Max>BK?

No

Yes
Yes

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No

Yes

No
Yes
Yes
No
Yes
No
No
-

--

Yes

-

Pass
EN/BK?

Yes
No
No
No
No
No
No
No

Yes
No
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No

Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1 .OOE+00
3.00E+03
2.00E+03
2.00E+03
4.70E+06
780E+06
5.00E+02
1 .OOE+02
7.60E+04
2.30E+07
3.10E+01
4.00E-01
5.50E+03
9.00E+02
9.00E+01
9.00E+02
2.30E+06
9.00E+03
1 .56E+02
1 .OOE+02
4.60E+04
9.30E+05
7.80E+01

NA
3.20E+04
2.70E+02
8.80E+04
4.70E+03
2.90E+03
1 .OOE+02
9.00E+01
290E+05
1 .80E+06
4.00E+01
4 70E+05
2.30E*04
2.30E+04
230E+04
3.10E+06
3.10E+06
5.00E+02

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No

Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC

>DC
>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Surface Soil - Residential TACO Screen
Transect 6

ENSR International
Page 13 of 16

Constituent
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
lndono( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Molhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

8
B
6
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

13%
13%
13%
50%
100%
100%
100%
100%
13%

100%
38%
100%
100%
63%
75%
100%
75%
13%
13%
25%
13%
75%
100%
100%

Average
(Avg)

1.30E-01
1.78E+00
1.80E-01
2.20E+02
1 .36E+04
5.54E+01
8.71 E+03
3.85E+02
1.55E+03
5.73E-02
3.60E+00
8.40E-01
1.73E+01
2.40E+02
9.75E+02
1 .78E+03
1.11E+03
5.66E-01
2.90E-01
6.19E-01
2.20E+00
8.31E+01
2.54E+01
1 .56E+02

Maximum
Detected

Concentration
(Max)

1.30E-01
4.10E+00
1.80E-01
1.10E+03
1.90E<04
1.10E+02
1.80E+04
6.60E+02
4.50E+03
8.60E-02
5.50E+00
3.20E+00
2.30E401
2.49E+02
7.10E+03
2.40E+03
7.70E+03
6.80E01
2.90E-01
9.70E-01
2.20E+00
3.85E+02
3.30E*01
3.50E+02

Essential
Nutrient
(EN)?

No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND
ND
ND

3.80E+04
1 .85E+02
1.72E+04
8.63E+02
997E+03
1.77E-01

ND
2.02E400
4.27E401
See notes
3.35E<02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See noles
6.90E+01
8.08E+02

Is
Max>BK?

No
No
Yes
No
No
No

Yes
No
-

Yes
No
Yes

No

No
No

Pass
EN/BK?

No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No

Yes
No
No
No
Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
S.OOE+02
1 .OOE+02
7.00E+01
9.00E+02

NA
4.00E+02

NA
3.70E+03
6.10E+04
1 .OOE+01
3.90E+05
3.90E+02
1 .60E+03
3.00E+03
2.30E+07

NA
2.30E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+05
1.00E+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No

No

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

I
LTI
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Surface Soil - Residential TACO Screen
Transect 7

ENSR International
Page 14 of 16

Constituent
Total 2,3,7,8-TCDD-TEQ
2-Bulanone (MEK)
2-Melhylnaphlhalene
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphthene
Acelone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranlhene
Benzo(g,h,i)perylene
3enzo(k)fluoranthene
Beryllium
bis(2-Ethylhexyl)phlhalale
Bulylbenzylphlhalale
Cadmium
Calcium
Carbazole
Carbon disullido
Chromium
Chrysene
Cobalt
Copper
dolta-BHC
Dibenzo(a,h)anlhraceno
Dibenzoluran
Dicamba
Dieldrin
Di-rvbulylphlhnlale
Endosullan II
Endrin
Endrin ketone
Elhylbenzono

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

3
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
ol Detection

100%
33%
11%
11%
78%
67%
22%
56%
22%
100%
33%
11%
100%
100%
22%
100%
100%
100%
100%
100%
33%
44%
11%
idb%
100%
33%
22%
100%
100%
100%
100%
11%
33%
11%
11%
22%
78%
11%
22%
44%
11%

Average
(Avg)

2.80E03
1.84E+01
6.50E401
1.30E+00
9.80E+00
7.71E+00
9.77E+01
1.85E+02
2.40E+00
8.33E+03
1.18E+02
5.23E-01
9.99E400
1 .67E+02
3.14E+00
3.42E+02
3.74E+02
4.06E+02
2.29E402
3.54E+02
4.23E-01
7.18E+01
5.80E+01
3.12E+00
1 .46E+04
1.16E402
3.17E400
1.53E+01
4.86E+02
6.63E400
429E+01
1.80E-01
1.03E+02
520E+01
2.65E+00
1.81E+00
8.86E+01
1.00E+00
2.50E-01
1 .40E+00
275EiOO

Maximum
Detected

Concentration
(Max)

5.23E-03
3.70E+01
6.50E+01
1.30E+00
540E+01
2.90E+01
1 .60E+02
5.00E402
1.10E+01
1 .20E+04
3.60E+02
7.30E-01
3.40E+01
2.00E+02
4.80E+00
1 .90E+03
2.10E+03
2.20E+03
1.10E403
2.10E+03
8.25E-01
9.10E+01
5.80E+01
6.10E+00
3.80E+04
3.10E+02
4.30E+00
2.00E+01
2.60E403
7.80E+00
1.30E402
1.80E-01
4.10E+02
5.20E+01
2.65E+00
300E+00
1.70E+02
1 .OOE+00
4.00E-01
1 90E+00
300E+00

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.24E01

ND
ND
ND

1 61E401
1.41E+01

ND
ND
ND

2.54E+04
1 .60E402
3.80E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E+02
1.79E+02
1.27E402
2.08E+02
1 1 51E+00
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01

ND
3.93E+01
2.73E+02
1 55E+01
209E+02

ND
ND
ND
ND
ND

3.12E+02
ND
ND
ND
ND

Is
Max>BK?

No

Yos
Yes

No
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
No
No

No
Yes
Yes

No
Yes
No
No

No

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
1 .OOE+00
7.30E+06
3.10E+06
3.00E+03
2.00E+03
2.00E+03
4.70E+06
7.80E+06
5.00E+02
7.60E+04
2.30E+07
3.10E+01
4.00E-01
5.50E+03
8.00E+02
9.00Et02
9.00E+01
9.00E+02
2.30E+06
9.00E+03
1.56E+02
4.60E+04
9.30E+05
7.80E+01

NA
3.20E+04
7.20E+05
2.70E+02
8.80E404
4.70E403
2.90E403
rOOE402
9.00E401
2.90E405
1.80E406
4.00E401
2.30E406
4.70E405
2.30E404
2.30E404
4.00E405

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
Yes
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
Yes
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

>DC
<DC
<DC

>DC
>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

~ <DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No~ "~
No
No
No
No
No
No
No
No
No
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Surface Soil - Residential TACO Screen
Transect 7

ENSR International
Page 15 of 16

Constituent
Fluoranlhene
Fluorena
Gamma Chlordane
gamma-BHC (Llndane)
Heptachlor epoxide
lndeno( 1 ,2.3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Trichloroelhene
Vanadium
Xylenes, Total
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
22%
44%
11%
22%
44%
100%
100%
100%
100%
100%
56%
89%
100%
33%
100%
100%
100%
67%
44%
11%
44%
89%
11%

100%
11%

100%

Average
(Avg)

9.66E+02
9.51 E+01
1.97E+00
8.70E-02
4.40E-01
2.40E+02
1.47E+04
6.46E+01
5.66E+03
3.45E+02
8.51 E-02
6.82E+00
7.93E-01
2.17E+01
2.41 E+02
5.09E+02
2.02E+03
6.86E+02
6.93E-01
3.65E-01
5.72E01
4.68E+00
352E+01
2.56E+00
2.47E<01
3.18E+00
3.84E+02

Maximum
Detected

Concentration
(Max)

5.60E+03
1.40E+02
1.00E+01
8.70E-02
6.20E-01
1.10E+03
1.75E+04
1 .50E+02
1.10E+04
4.35E+02
1.60E-01
1.00E+01
1 .80E+00
5.50E+01
2.51E+02
2.90E+03
2.85E+03
3.90E+03
1.10E+00
4.40E-01
8.50E-01
1.20E+01
9.00E+01
2.60E+00
3.25E+01
4.20E+00
8.70E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
5.02E+02

NO
ND
NO
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E403
4.35E+02

ND
1 .35E+00

ND
ND

See notes
ND

6.90E+01
ND

8.08E+02

Is
Max>BK?

Yes

No
No
No
No
No
--
No
Yes

Yes
No
Yes

No

--

No
--

Yes

Pass
EN/BK?

No
No
No
No
No
No
Yos
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration
3.10E+06
3.10E+06
5.00E+02
5.00E+02
7.00E+01
9.00E+02

NA
4.00E+02

NA
3.70E+03
1.00E+01
3.90E+05
3.90E+02
1.60E+03
3.00E+03
2.30E+07

NA
2.30E+06
390E+02
3.90E+02
6.30E+00
6.50E+05
1 .OOE+03
5.00E+03
5.50E.02
4.10E+05
2.30E+04

Is
Max>DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN
<DC
<DC
<DC
cDC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

saugel residential soil screen.xls\SOIL - SS T7 Stats
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Surface Soil - Residential TACO Screen
Fill Area N

ENSR International
Page 16 of 16

Constituent
Total 2,3.7.8-TCDD-TEO
4,4'-DDT
Aldnn
Alpha Chlordane
Aluminum
Anthracene
Antimony
Aisenic
3arium
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,li.i)perylene
Benzo(k)lluoranlhene
beta-BHC
bis(2-Elhylhe>ryl)phlhalate
Cadmiuni
Calcium
Chromium
Chrysene
Cobalt
Copper
Dibenzo(a,h)anlhracene
Dieldhn
Fluoranlhene
Gamma Chlordane
Indenof 1 .2,3 cd/pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Metlioxychlor
Molybdenum
Nickel
Penlacli lorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Total PCBs
Vanadium
Ztnc

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
nig/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
ol Detection

100%
25%
25%
25%
100%
75%
25%
100%
100%
100%
100%
100%
25%
100%
25%
25%
100%
100%
100%
100%
100%
100%
50%
25%
100%
25%
75%
100%
100%
100%
100%
100%
25%
100%
100%
100%
100%
100%
100%
25%
25%
100%
100%

Average
(Avg)

976E-02
202E400
1 .03E400
967E-01
8.75E403
4 70E401
7.10E-01
6.33E400
593E402
1 6BE402
1 87E+02
1 65E402
1 44E«02
218E402
293E-01
1 01E402
846E-01
5.73E+04
1 65E.01
2.00E+02
584E400
501E401
7.25E+01
1 89E+00
393E402
1.38E400
1.44E402
I.43E404
1.38E402
7.18E403
3.74E402
6.78E-02
206E401
1 03E400
1.61E401
3.07E+02
1 ,78E«02
1.40E403
341E402
569E-OI
5.13E401
2.38Et01
1 49E402

Maximum
Detected

Concentration
(Max)

3.45E-01
270E400
1.28EtOO
1.10E400
1.10E+04
580E401
7.10E-01
7.30E400
1 20E403
2.70E402
330E402
320E402
300E402
3.60E402
338E-01
1 30E402
150E400
1.09E405
1 80E401
310E402
6.16E400
1 10E402
1 10E402
2.13E<00
610E*02
1 .85E400
2.50E402
1 50E+04
4.10E402
1 15E404
4 10E+02
9.50E-02
5.50E401
1.45E400
1.70Et01
4.74Et02
2.60E402
1.60E403
5.50E402
6.BOE-01
1.78E402
2.90E401
250E402

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E-01
1 41E»01

ND
NO

2 54E404
1 60E402
380E400
1 91E40I
363E402
240E402
1 87E402
1 79E<02
1 27E402
208E402

NO
322E402
865E400
335E404
3.93E401
273E402
1.55E401
209E*02

ND
NO

502E402
ND
ND

3BOE404
1.85E402
1.72E404
8.83E402
1.77E-01

ND
202E400
427E401
See notes
3.35E402
4.73E403
435E402

ND
See notes
6.90E401
808E402

Is
Max>BK?

Yes
No

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
No
Yes
No
No

Yes

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pass
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

Taco Tier I
Residential

Direct Contact
(DC)

Concentration
lOOEtOO
200E403
4.00E401
500E402
7.60E»W
230E407
3.10E401
400E-01
550Et03
9.00E402
9.00E*01
900E402
2.30E406
900E403
1 OOE402
4.80E404
780E401

NA
2.70E402
880E+04
4.70E403
290E403
QOOEtOI
400E401
3 10E406
S.OOE402
9.00E+02

NA
4.00E402

NA
3.70E+03
1.00E+01
390E405
3.90Et02
1.60E403
3.00E403
2.30E+07

NA
2.30E406
3.90E402
1.00E403
5.SOE402
2.30E404

Is
Max>DC?

No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
EN

Avg<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No
No
No
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APPENDIX F

COPC SELECTION FOR SOILS FOR INDUSTRIAL SCENARIOS
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX F
COPC SELECTION FOR SOILS FOR INDUSTRIAL SCENARIOS

This appendix presents the screening tables for identifying COPCs for areas evaluated under an
industrial scenario. COPCs for surface soil for each transect, for subsurface soil for each transect, and
for surface soil for each fill area (excluding Fill Area M, which is included in the sediment removal
action) are identified using the "Industrial Soil - Direct Contact Screening Values" presented in
Appendix C Table C-2. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Industrial Soil - Direct Contact screening values for both the
industrial worker scenario and the construction worker scenario; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order:

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Subsurface soil - Transect 1

i • Subsurface soil - Transect 2
l
I • Subsurface soil - Transect 3
I

i • Subsurface soil - Transect 4
i
| «HM^ —————— ̂ ^^^^^^——

F-2 December 29, 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

• Subsurface soil - Transect 5

• Subsurface soil - Transect 6

• Subsurface soil - Transect 7

• Surface soil - Fill Area G

• Surface soil - Fill Area H

• Surface soil - Fill Area I

• Surface soil - Fill Area L

• Surface soil - Fill Area N

The screening results are summarized in Section 3.3.1 of the text.

- December 29. 2000
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Surface Soil - Industrial TACO Screen
Transect 1

ENSR Inlernalional
Page 1 of 20

Constituent
Total 2,3,7,8-TCDD TEQ
2.4D
2-Bulanone (MF.K)
2-Mexanone
4.4'-DOE
4.41-DDT
Acetone
Aluminum
Antimony
Arsenic
Barium
^onzene
Jeryllium
bis(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Carbon disullido
jtilorobenzene
Chromium
Cobalt
Copper
Dicamba
Dieldrin
Endosultan sulfale
Endrin kelone
Fluoranihone
Hepiechtor epoxide
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Uelhoxychlor
Melhylone chloride
Molybdenum
Nickel
Penlachlorophenol
Potassium
Selenium
Stiver
Thallium
Toluene
Tolal PCBs
Trichloroetheno
Vanadium
Zinc

Unlit
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ugkg

...jnety ...
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
^9
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mo/kg
mg/kg

Number of
Samples
Analyzed

5
10
10
10
10
to
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10

FOD

100%
10%
20%
10%
70%
50%
50%
100%
80%
100%
100%
10%

100%
10%

100%
100%
10%
10%
100%
100%
100%
40%
30%
40%
70%
10%
60%
100%
100%
100%
100%
40%
100%
50%
20%
100%
100%
90%
100%
20%
90%
40%
20%
100%
30%
100%
100%

Mean
0.0061612

3.60
180500
66000
03044
04605
178.93

98850000
1.8350
8.0950
18250
28321

0.63
10500
274

59100000
250

30250
188500

7.01
13180
306

0.5763
02608
027

66.0000
02595
15950
7285

4400.00
365.00
2710.00

006
206

2.2000
050
19.45

29593
2000.0000

0.62
03935
068

28417
101 2300
35200
2835

388.0000

Maximum
Delcclod

Concenlrailon
(Max)

1 31E-02
3.60E<00
320E+01
660E400
565601
933E01
440E402
1.50E404
260E.OO
lOOEiOt
240E402
300E400
9.40E-01
160E402
480E400
870E403
260E+00
400E400
490E401
920K.OO
230E402
63SE400
1 50E400
450E-01
4.90E-01
660E.OI
507E-01
220E404
120E<02
530E403
550E402
740E403
990E-02
290E400
2 40E400
8 60E-01
250E+01
482E402
2.80E403
810E-01
590E-01
9.80E-01
320E400
231E402
620E400
4 10E401
I40E403

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
NO
NO
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E-OI
ND
ND

3.30E+01
1 61E+01
1.41E401

ND
254E404
3.80E400
1 91E401
3.63E402

ND
1.51E400
3.22E+02
8.65E400
3.35E+04

ND
ND

3.93E40t
1.55E+01
209E+02

ND
ND
ND
ND

502E402
ND

3.80E404
1.85E+02
1.72E404
8.83E402
1.45E404
1 77E-01

ND
1 14E+01
202E400
4.27E401
See notes
4.73E403

ND
1 35E400

ND
ND

See notes
ND

690E401
808E40?

Is
Max>BK?

No

No
No
No

No
No
No
No

No
No
No
No

Yes
No
Yes

No

No
No
No
No
No
No

No
No
No

No

No

No
Yes

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE400
2.00E407
280E+07
2.90E406
1.70EI04
1 70E404
100E408
1 OOE405
820E402
3.00E400
1 40E405
1 50E+03
211E403
4 10E405
200E403

NA
7.20E405
210E+05
420E+02
1 20E«05
820E404
2.60E407
4.00E402
1 20E407
6.10E»05
8.20E407
600E402

NA
7.50E402

NA
910E404
4.40E405
6.IOE402
100E407
240E404
1.00E404
210E404
240E404

NA
1.00E+04
100E*04
160E*02
650E405
100E.03
690E*03
1 40E404
6 IDE (05

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No " "

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE+00
2.00E406
280E*07
290E+06
370E405
1.00E405
1.00E408
IOOE+05
820E401
6 10E+01
1 40E404
210E403
408E402
4 10E406
200E402

NA
900E403
1.30E403
4.10E403
1.20E404
8.20E403
2.60E407
3.10E403
120E+06
6.10E404
820E+07
2.70E403

NA
750E*02

NA
8.70E+03
4.40E*05
6 IOE<01
100E406
340E404
100E.04
4 10E403
5 20E+05

NA
1 OOE403
1 OOE403
160E402
420E404
1 OOE403
120E404
1 40E403
6 10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier
<Tier
<Tier
<Tier
<Tier
<Tler
<Tier
<Tiei
<Tier
<BK

<Tier
<Tier
<Tier
<Tier
<Tierl

EN
<Iietl
<Tler
<Tler
<Tier
<Tier
<Tier
<Tler
<Tier
<Tler
<Tier
<Tier

EN
<Tlerl

EN
<Tiet 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
iTier 1

EN
<Tier 1
<Tior 1
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tie< 1
^Tier j

la Avg>100x
DC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
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Surface Soil - Industrial TACO Screen
Transect 2

ENSR International
Page 2 of 28

Constituent

Total 2,3.7.8-TCDD TEQ
2-Hexanone
•M'-DDD
4.4'-DDE
4.4'-ODT
Aluminum
Antimony
Arsenic
iarium
Dcnzo(a)anthracenc
Jenzotajpyrene
Benzo(b)liuoranlhene
Benzo(g,h,i)perylene
Bon?o(k)lluoranlhene
Beryllium
bis(2-Elhylhexy1)phlhaiale
Cadmium
Calcium
Chromium
Chryscnc
Coball
Copper
Dicamba
Dieldrin
Di n bulyiphlhalate
Endosullan sullale
Endrin kelone
Pluoranlhcne
Gamma Chlordana
Hepiachlor epoxido
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Morcuiy
Methoxychlor
Melhylone chloride
Molybdenum
Nickel
Pentachlorophenol
Phenanihrene
Potassium
Pyreno
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Unlit
up/kg
up/kg
ug/kg
ugrkg
ugflcg
mgfcg
mo>a
mo/kg
mo*o
ug*g
ug/kg
ug/kg
ug/kg
uo/kg
mo/kg
up/kg
moAg
mg/kg
mo/kg
uo/kfl

.. .«*&>-..
mo/kg

_.u»*fl
up/kg
U9*9_ .
up/kg
up/kg
ygA9
ugfkg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
."?*fl .
ug/k9_
mgikg
uo/kg
ug/kg
mQfVg
mg/kg
uo/kg
uo/kg
mo/kg
us/kg
mgrkg
mgrkg
mo/kg
up/kg
up/kg
mgAg
mg/kg

Number ol
Samples
Analyied

4
g
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD

100%
11%
11%
33%
56%
100%
67%
100%
100%
22%
22%
33%
11%
22%
78%
33%
100%
100%
100%
33%
100%
100%
22%
11%
11%
33%
44%
22%
11%
22%
100%
100%
100%
100%
22%
11%
100%
22%
11%
100%
100%
44%
22%
100%
22%
33%
89%
44%
11%
89%
100%
100%

Mem
587E-03
480E.OO
560E01
3806-01
262E.OO
1 2IE.04
121E.OO
794E«00
1.92E.02
590E40I
564E40I
487E40I
4OOEi01
580E.01
682E-OI
707E»01
2 28E400
8 18E.03
213E«OI
623E»oi
7 76E400
902E.01
220E400
130E.OO
I03£i02
330E-01
595E-01
108E.02
2 OOE 01
1 70E-OI
190E404
647E>01
5 16E<03
556Et02
1 75E»03
I9IE.03
69IE-02
430E400
200E400
767E01
2 16E401
245E(02
565E.01
2 53E403
1 03E.02
60IEOI
344EOI
721E01
302E.OO
668E.01
422E<01
2 46E<02

Maximum
Detected

Concentration
(Max)

994E-03
480E.OO
560E-01
4.80E-01
1 40E«01
1 80E.04
I70E«00
1 OOE. 01
230E.02
720E.OI
7 20E«OI
720EtOI
400E<01
630E.OI
1 IDE. 00
940E»01
280E.OO
1 60E404
4 80E.01
8 90E.OI
1 10E.OI
1 JOE. 02
310E.OO
130E.OO
1 20E.02
470EOI
1 30E.OO
1 50E.02
200E-OI
1 90E 01
2 50E«04
880E.01
950E.03
1 20E.03
550E403
760E.03
940E-02
730E<00
200E.OO
1 30E.OO
2 70E.OI
2S1E.02
StOEtOI
380E<03
1 20E.02
1 OOE. 00
4 80E-01
1 30EtOO
3 40EiOO
1 64E<02
1 20E.02
310E.02

Eiienllal
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E-01
330E<01

NO
161E.01
1 41E.OI
254E.04
380E.OO
I91E.01
303E.02
240E.02
187E.02
1 79E.02
127Ei02
208E.02
1 5IE.OO
322E<02
865E.OO
335E<04
3 93E401
2 73E«02
1 S5E.01
209E.02

NO
NO

312E.02
NO
NO

502Et02
NO
NO

380F.04
1 85E.02
1 72E.04
883E.02
1 45E»04
997E.03
1 77E-OI

NO
1 HEtOI
202E.OO
4 27EtOI
See notes
3 35E)02
473E»03
435E»02

NO
1 35E.OO

NO
NO

See notes
690E.01
808E.02

K
M«x>BK7

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

No

No

No
No
No
Yes
No
No
No

No
No
No

No
No
No

No

Yes
No

Pate
EN/BK1

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

I OOE. 00
290E.08
240E«04
1 70E»04
1 70E.04
1 OOE. 05
8 20E.02
300E.OO
1 40E.05
8 OOE. 03
8 OOE. 02
600E.03
6IOE.07
780E.04
2UE.03
4IOE.05
2 OOE. 03

NA
420E»02
780E.05
1 20Ei05
820E.04
260E.07
4 OOE. 02
230E.06
120E.07
610E.05
820E.07
400E.03
600E.02

NA
750E.02

NA
910E.04
440E.05
68OE.05
6 IOE.02
1 OOE. 07
240E.04
1 OOE. 04
210Et04
240E.O1
6 IDE. 08

NA
610E.07
1 OOE. 04
100E.W
1 60E.02
6 50E.05
1 OOE. 03
1 40E.04
6 10E.05

la
Ma»>DC?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Conatructlon
Worker Direct
Contact (DC)

Concentration
1 OOE. 00
29OE.06
520E<05
370E«05
1 OOE. 05
100E.05
820E40I
6 IDE. 01
1 40E.04
1 70E405
1.70E)04
1 70E.05
610E.07
1 70E<06
408E.02
410E.08
200E.02

NA
4 10E.03
1 70Et07
120E.04
820E.03
2.60E.07
310E.03
230E.06
120E.06
610E.04
820E»07
1 20E.04
2 70E.03

NA
750E.02

NA
870E.03
440E<05
880E.05
6 IOE.OI
1 OOE. 06
340E.04
1 OOE404
4 IOE.03
520E405
6 IOE.08

NA
610E407
1 OOE. 03
100E403
1 60E.02
420E.04
1 OOE. 03
1 40E403
610Ei04

ll
Ma«>DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No

Rtaton
<Tier
<Tler
<Tler
<T!er
<Tier
<Tler
<Tier
<BK

<Tier 1
<Tierl
<TleH
<Tler 1
<Tlerl
<Trer 1
<Tler 1
<Tierl
<Tierl

EN
<Tler 1
< lier 1
<Tlerl
<Tlerl
<Tierl
<Trerl
<Tierl
<Tier 1
•cTler 1
<Tiei 1
<Tier 1
<Tier 1

EN
<Tler 1

EN
<Tier 1
<Tior 1
<Tler 1
<Tier 1
•:Tierl
<Tler 1
<Tler 1
<Tier 1
<Tlei 1
<Tier 1

EN
<Tier 1
<Tier 1
<Tler 1
<Tier 1
<Tierl
<Tler 1
<Tierl
<Tier 1

It
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
..
No

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
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Surface Soil - Industrial TACO Screen
Transect 3

ENSR International
Page 3 of 28

Constituent
Total 2.3,7,8-TCDD TEQ
2.4-DB
2-Bulanone (MEK)
2-Hexanonc
4,4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
3arium
3enzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)Kuoranlhene
3enzo(g.h.i)pcrylene
3enzo(k)lluoranlhene
lerytliurn
bela-BHC
bis(2-Elliylhexyl)phlhalate
Cadmium
Calcium
Carbazole
3hromium
Chrysene
Coball
Copper ___
Dibenzo(a,h)nnlhracene
Dicamba
Dieldrin
Endrin ketono
Fluoranltiene
Gamma Chlordane
lndeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Mang.lnesf!
MCPA
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium

Units
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ma/kg
ug/kg
mg/kg
mg/kg
mg/kg
U9*9_ .
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
uo/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

ug/kg

ug/kg
ug/kg
ug/kg
ugfkg
ing/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

4
10
10
10
to
10
10
10
10
10
10
10
10
to
to
to
10
10
to
to
10
10
10
10
10
10
10
10
10
ib
10
10
To """
10
10
10
10
10
10
10
to
10
10
10
to
10
10
10
to

FDD

100%
10%
60%
10%
50%
40%
60%
20%
100%
20%
40%
100%
100%
10%
50%
40%
00%
50%
40%
90%
10%
40%
100%
100%
10%

100%
70%
100%
100%
10%
20%
40%

"~ 20%
60%

10%
100%
100%
100%
100%
20%
20%
100%
10%

100%
100%
20%
40%
100%

Mean

3.07E-03
889E.OO
277E401
690E400
6.22E-01
1 21E»00
3.08E402
1 48E400
9.48E403
3.85E»01
1.20E400
0.04E400
1 65E+02
2.10E400

.20E402

.37E402

.64E402
54E402
.78E402

5.87E-01
338E-01
t.31E402
234E400
327E404
8.80E401
1 59E401
1 63Et02
650E400
6.56E401
7 15E401
8.80E400
928E-01
4.60E-01
2.49E402
T 40E400
1 59E402
145E404
545E401
6.25E403
3.79E402
1.54C403
225E403
6 27E-02
260E400
7.38E-01
1.86E*01
2 97E402
1 33K402
2 18U.03

Maximum
Detected

Concentration
(Max)

3.66E-03
4 10E401
470E401
690E400
1 70E400
t 80E400
670E402
580E400
1 70E404
5.10E401
180E.OO
970E400
220E402
2.10E400
4.80E402
860E402
970E402
8 30E402
1.00E403
1 tOEiOO
750E-01
4.30E402
380E400
250E405
880E<01
230E401
980E.02
100E401
790E401
250E402
230E401
108E400
750E-01
1 50E403
5 10E400
690Et02
220E404
900E40I
1.80E404
6tOE«02
400E403
770E403
930E-02
260E400
1 40E400
260E401
740Ei02
5 30E402
3.70E403

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yos

Surface Soil
Background (BK)

Concentration
1 24E-01

ND
ND

330E401
1 61E401
1 41E401

ND
ND

254E404
1 60E+02
3.80E400
1.91E401
3.63E402

ND
2.40E+02
1.87E402
1 79E402
1 27E+02
208E402
1 S1E*00

ND
322E402
8.85E400
335E404
640E»01
393E401
273E402
1 55E+01
209E402

ND
ND
ND
ND """

5.02E402
ND
ND

3.80E404
1 85E402
1.72E+04
8.B3E402
145E404
997E403
1 77E-01

ND
2 02E+00
427E401
Sec notes
3 35E402
4 73E403

Is
Max>BK?

No

No
No
No

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
No
Yes
Yes
No
Yes
No
No

Yes

No
No
Yes
No
No
No
No

No
No

Yes
No

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE*00
7.00E»06
2BO&407
290E406
1 70E404
1.70E404
1.00E408
4.00E403
t.OOEtOS
6.10E408
820E+02
300E400
1 40E405
150E403
800E403
800E402
800E403
6 10E*07
780E404
211E403
900E+02
4 10E405
200E403

NA
290E405
420E+02
7.80E405
1 20E405
820E404
800E402
260E+07
4.00E402
6 10E405
820E407
4.00"ET63
800E403

NA
750E+02

NA
9.10E404
4.40E+05
880E40S
6.10E*02
1 OOE»07
100E404
2 10E»04
240E»04
0 10E408

NA

Is
Max>DC?

NO
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E+00
7.00E406
280E407
290E406
370E405
1.00E405
1.00E+08
1 20E404
1.00E+05
610E408
820E401
6 10E401
1.40E404
2 10E403
1 70E+05
1.70E404
1 70E405
6 10E407
1.70E406
408E402
210E+03
4 10E408
2.00E402

NA
620E406
4 10E403
1 70E407
1 20E404
820E403

260E+07
3 10E»03
6TOE404
820E407
1 20E404
1 70E405

NA
750E+02

NA
8.70E403
4.40E+05
880Et05
6 IDE. 01
1 OOE.OG
1 OOE404
4 10E403
520E405
6 10E408

NA

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
No
No
No
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No
No
No "
No
No
No
No

Reason
<Tler
<Tler
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tler
<Tler 1
<Tler 1
<Tler 1
<Tler
<BK

<Tler
<Tlerl
<Tler 1

>DCind
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tier 1
<Tier 1

EN
<Tier
<Tler 1
<Tier
<Tier
<Tier
<tier
<Tler
<Tier
<"TTer
<Tler 1
<Tlerl
<Tierl

EN
<Tler 1

EN
<Tier
<Tier
<Tiei
<Tior
<Tler
<Tler
<Ticr
<Tier

" --&

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
NO
No
No
No
No
No

No
No
No
No
No
No-
No
No
No i "
No

" No
No

No

No
No
No
No
No
No
No
No
No
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Sutlace Soil - Induslrlal TACO Screen
Transect 3

ENSR International
Page 4 ot 28

Constituent
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/Vg
mo/kg

mg/kg
ug/kg
ug/kg
mg/kg
mg/kg _

Number ol
Samples
Analyzed

10
10
10
10
10
to
to
10

FOD
30%
20%
40%
30%
30%
90%
100%
100%

Mean
239E*02
830E-01
298E01
6.93E-01
3.17E+00
6.29E+01
2.68E+01
270E*02

Maximum
Detected

Concentration
(Max)

1.40E»03
320E»00
3.80E-01
1.40E«00
5.30E+00
1.16E+02
420E401
4.60E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
4.35E»02

ND
1 35E+00

ND
ND

See notes
6.90E+01
8 08E+02

Is
Max>BK?

Yes

No

No
No

Pass
EN/BK?

No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Induslrlal Direct

Contact (DC)
Concentration

6.10E«07
1 OOE»04
t.OOE+04
1.60Et02
6.50E+05
1.00E«03
1 40E+04
6.10E»05

Is
Max>DC?

No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
6.10E«07
t.OOE<03
IOOE+03
1.60E*02
420E+04
1.00E+03
1 40E+03
6.10E+04

Is
Max>DC?

No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tierl
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tlerl

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No

sauget industrial soil screen.xls\SOIL - !
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Surface Soil • Industrial TACO Screen
Transect 4

ENSR International
Page 5 ol 28

Constituent
Total 2,3.7,8-TCOD TEO
2.4-DB
2-Rulanone (MEK)
2-Melhylnaphlhalene
4.4'-DDE
4.4' DOT
Acenaphlhene
Acenaphthylone
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
barium
3enzo(a)anlhraceno
3enzo(a)pyrene
3enzo(b)fluOfanlhene
Benzo(g,h,i)peryiene
Benzo(k)fluoranlhene
Beryllium
bela-BHC
bis(2-Elhythexyi)phthalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
delta-BHC
Oibenzo(a.h)anlhracene
Oibenzoluran
Dicamba
Oieldrin
Endosullan sullato
Endrin kelone
Fluoranthene
Fluorene
Gamma Chlordnnc
Heplachlor
Heplachlor epoxide
lndeno(1,2.3 cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA
Mercury

sauge! industi

Units
ug/kg
ug/kg
ug/kg
ug/kg
ugAg

._._ug*Q__
ug/kg
ug/kg
•S*9...
ug^kg
mg/kg

"9*9
mgVkg
mg/kg
mg/kg
ug/kg
ug/kg
J9*!!
ug/kg
ug/kg
mg/kg

w*s
uQ/kQ
mgVkg
mg/kg

JipAg

"9*9
mg/kg
mgVkg
ug/kg
ug/kg
ugfrg _

__119*9 ...
ug/kg
ug/kg
uo/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
m9*9 .
.'"9*9
ug/kg
mg/kg

ial soil scret

Number ol
Samples
Analyzed

5
10
10
10
10
10
10
ib
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10

"""" 10"""
10
10
10
10
10
10
10
10
10
10
10
io
to
10
10

n.xls\SOIL

FDD
100%
10%
10%
20%
40%
50%
50%
30%
20%
40%
100%
60%
10%

100%
100%
80%
50%
50%
40%
50%
100%
40%
10%

100%
100%
50%
100%
90%
100%
100%
40%
10%
30%
20%
60%
20%
40%
90%
40%
40%
20%
30%
40%
100%
100%
100%
100%
30%
100%

SS T4 St

Mean
4.71E-03
7.68E400
1.50E401
6.68E+01
1.08E400
1.74E400
211E+02
4.93E401
9 68E+01
1 32E400
940E403
3.65E402
6.50E-01
676E+00
2.65E402
7.036+02"
5.91E+02
5.98E402
3.93E402
5.42E+02
5.83E-01
4.41E-01
6.60E401
1.62E+00
5.13E404
1.88E402
1 76E+01
7.10E402
640E+00
6.51E+01
1.64E-01
1 31E+02
1.63E+02
163E+00
2.84E400
1 20E-01
1.90E400
1 .5BE+03
2.33E+02
1 83E+00
490E-01
1.01E+00
3.55E402
1.54E404
1 OOE+02
7.03E403
4.14E402
T57E+bT
i 22E-01

ats

Maximum
Detected

Concentration
(Max)

7.42E-03
3.50E401
2.45E401
720E+01
1 50E400
3.00E400
120E403
7.50E401
460E402
3.106+00
1.40E404
230E403
650E-01
1 OOE401
1.20E403
430E403
350E+03
350E403
220E403
3.30E403
860E01
1.30E+00
660E401
320E+00
1.50E405
100E403
290E401
440E403
1.00E+01
180E+02
2.40E-01
8.10E402
7.70E+02
175E+"b6
100E+01
1.40E-01
400E400
1.00E+04
1.40E403
6.60E400
640E-01
230E+00
2.00E403
2.10E+04
2.60E402
2 10E+04
610E.02
370E403
570E-01

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No "
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E-01

NO
ND
ND "

1 61E+01
MIE+OI

ND
ND
ND
ND

2.54E.04
1 60E.02
3.80E400
1 91E401
363E402
240E402
1 87E+02
1 79E402
1 27E402
2.08E+02
1 51E+00

ND
322Et02

'8.656+00
335E+04
640E401
393E+01
273E402
1.55E401
2.096+02

ND
ND
ND
ND"
NO
ND
ND

5.02E+02
ND
ND
NO
ND
ND

380E404
1 .85E+02
1.72EI04
883E402
145E.04
1 77P-OI

Is
Max>BK?

No

No
No

No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No

No
" No"

Yes
Yes
No
Yes
No
No

Yes

No
Yes
Yes
No
No
Yes

Pass
EN/BK?

Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yos
Yes
No

TacoTlerl
Industrial Direct

Contact (DC)
Concentration

1 OOE+00
700E+06
280E407
820E407
1.70E404
1.70E404
120E408
1 20E+08
100E408
4.00E+03
1.00E405
610E408
8.20E402
3.00E+00
1.40E+05
8.00E+03
8.00E402
8.00E.03
6.10E407
7.80E404
2 11E+03
900E+02
"4.10E+05
2.00E+03

NA
2.90E+05
420E+02
780E+05
1.20E405
8.20E404
9.00E+02
8.00E+02
5.10E+06
2.60E+07
400E402
1 20E+07
610E+05
8.20E+07
8.20E+07
4.00E+03
1 OOE+03
800E+02
8.00E403

NA
750E402

NA
9.10E404
4.40E+05
6 10E402

Is
Max>DC?

No
No
No
No
No
No
No
No
No

"W
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No"
No

" No
No
No
No
No
No
No
No
No
No
No
No
No

" N O

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE+OO
700E406
2.80E407
820E406
370E405
1.00E+05
1.20E408
1.20E408
1.00E+08
1 20E+04
100E+05
6.10E+08
820E401
6 10E401
1 40E404
1 70E+05
1.70E+04
1.70E405
6 10E407
1 70E406
408E402
2.10E+03
4^ rOE+06
200E+02

NA
620E+06
4 IOE.03
1 70E+07
1 20E404
8.20E403
2.10E403
1 70E404
5.10E406

3 10E403
1 20E+06
6 10E»04
820E+07
820E407
1 20E404
1 60E404
2.70E403
1 70E405

NA
750E402

NA
870E.03
4 40E405

Is
Max>DC?

No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "
No
No
No
No
No
No
No
No
No ~
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No "
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

C

Reason
<Tler I
<Tier I
<Tier I
<Tier I
<Tiet I
<1 Ksr I
<Tier I
<Tler I
<Tier I
<Tterl
<Tler I
<Tier I
<Tlerl
<BK

<Tier 1
<Tler 1

>DCind
<Tier 1
<ftet 1
<Tier 1
<Tler 1
<Tlerl
<Trer 1
<Tlerl

EN
<Tler 1
<Tier 1
<Tierl
<Tler 1
<Tler 1
<Tler 1

>DCInd
<Tler 1
<tieri
<Tler 1
<Tierl
<Tierl
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1

EN
<Tier 1

EN
<Tier 1
<Tier
<Tlerl

ecember 29,
Revis

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No"~
No

2000
ionO



Surface Soil • Industrial TACO Screen
Transect 4

ENSR International
Page 6 ol 28

Constituent

Methoxyctilor
Molybdenum
Naphthalene
Nickel
^enlachlorophcnol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
lhallium
Toluene
Total PCBs
Vanadium
7inc

Units

ug/kg
mo/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/Vg
119*4
mo/kg
ing/kg
ing/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

FDD

50%
100%
20%
100%
100%
70%
100%
70%
10%
30%
30%
10%
50%
100%
100%

Mean
620E400
1.02E400
600E401
1.82E+01
2.89E+02
1.35E+03
1.84E*03
1.35E+03
579E-01
325E-01
6.64E-01
286E.OO
321E401
2.58E*01
222E402

Maximum
Detected

Concentration
<M.x)

9.70E400
2.30E400
790E«01
240E401
5.03E402
9.20E+03
2.60E«03
8.50E+03
880E01
4.4SE-01
1 10E+00
450E»00
5.80E401
3.50E*01
550E»02

Essential
Nutrlonl
(EN)?

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO

2.02E+00
NO

4.27E*01
See notes
3.35E<02
4.73E+03
4.35E402

NO
1 35E400

ND
ND

See notes
690E»01
8.08E402

Is
M»x>BK?

Yes

No

Yes
No
Yes

No

No
No

Pass
EN/BK?

No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Industrial Olrecl

Contact (DC)
Concentration

1ME407
1.00E+04
8.20E407
2.10E404
2.40E404
6 10E+08

NA
6.10E+07
100E+04
100E404
1.60E402
6.50E40S
1.00E403
1 40Et04
610E»05

Is
Ma»DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
100E408
1 OOE+04
8.20E406
4.10E403
S.20E40S
6 10E408

NA
610E407
100E+03
1.00E403
1.60E+02
4.20E404
100Ei03
1.40E+03
610E404

Is
Max>DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier
<Tler
<Tler
<Tier
<Tler
<Tterl

EN
<Tler I
<Tterl
<Tler I
<Tier
<Tier 1
<Tlerl
<Tler 1
<Tler 1

Is
Avg>100x

DC?

No
No
No
No
No
No

No
No
No
No
No
No
No
No

saugel industrial soil screen.xls\SOIL - SS T4 Stats
December 29, 2000

Revision 0



Surface Soil - Industrial TACO Screen
Transecl5

ENSR International
Page 7 of 28

Constituent
Tolal 2.3.7.8-TCDD TEO
2,4-DB
2-Butanone (MEK)
4.4'-DDD
4,4'-DDE
4.4'-DDT
Acenaphthylene
Acetone
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Senzene
3en2o(a)anthracene
3enzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g.h.i)perylene
Benzo(k)lluoranlhene
Beryllium
bela-BHC
bis(2-Ethylhexyl)phlhalale
3utytbenzy1phlhalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Dibenzo(a,h)anthracene
Dicamba
Dlcldrin
Dielhylphlhalale
Ui n-bulylphthalalo
Endrin
Endrin aldehyde
Endrin ketone
Fluoranlhene
Qainina Chlordano
1 leplachlor
Heplachlor epoxide
lndeno( t ,2,3-cd)pyrene
Iron
lend
Magnesium
Manganese

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
t>9/k9
ug/kg

."0*0 _.
ug/kg
"9*9
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
rng/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
uoykg
ug/kg
ug/Vg
ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mu/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD
100%
22%
56%11%
33%
33%
11%
56%
11%
33%
100%
11%
33%
100%
100%
11%
67%
44%
67%
44%
44%
100%
11%
44%
11%

100%
100%
11%

100%
67%
100%
100%
44%
22%
22%
11%
22%
11%
22%
11%
56%
22%
11%
22%
56%
100%
100%
100%
100%

Mean
7.87E-03
8.15E400
1 83E401
673E400
3.15E+00
1.67E+01
340E401
1 37E402
396E400
812E400
8.37b«03
890E.01
7 18E-01
6.33EtOO
1 74E402
1 80E400
1 2IE402
1 36E402
1 78E402
1 58E402
1.59E402
529E-01
1 OOE-01
1 06E402
1 22E402
342E400
993E403
7 10E401
i 46E401
1 70E»02
599E400
542E401
9.86E401
2 10E400
1 58E.01
390E401
3.35E401
2.62E400
229E+00
247EtOO
243E402
1 77E.01
1 15E401
494E400
1.71t402
1 39E404
803E401
4 13E»03
348K402

Maximum
Detected

Concentration
(Max)

2.18E-02
230E401
340E401
3.60E401
8.30E400
1 10E402
3.40E401
4.60E402
230E«01
540E401
1.10E«04
890E«01
905E-01
760E400
1.90E402
180E400
4 60E402
6.00E402
7 80E402
430E402
6.00E402
660E-01
1 OOE-01
1.80E402
340E402
840E400
205E404
7.10E40i
1 85E401
7 10E402
690E400
84SE401
320E402
290E+00
120E402
390E401
350E401
610E.OO
506E400
4.95E400
1 10E403
7 80E401
910E401
300E401
450E402
180E404
1 70E402

~ 500E.03
400E102

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No

Surface Soil
Background (BK)

Concentration
1 24E-01

NO
NO
ND

1 6IE401
1 41E401

ND
ND
ND
ND

254E404
1 60E402
380E+00
1 91E40J
363E402

ND
2 40E*02
1.87E402
1 79E402
1 27E402
208E402
1 51E400

ND
3.22E402

ND
865E400
335E404
640E401
393E401
273E402
1 55E401
209E402

ND
ND
ND

1 87E402
3 12E402

ND
ND
ND

5 02E402
ND
ND
ND
ND

380E404
VaSEiOi"
1 72E(04
8 83t402

Is
Max>BK?

No

No
Yes

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

No

No
No
Yes
No
Yes
No
No

No
No

Yes

Tio
No
No
No

Pass
EN/BK?

Yes
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Y«s
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
Yes

"Yes
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

i OOE400
700E406
280E407
240E404
1.70E404
1 70E404
1 20E408
1 OOE408
300E402
400E403
1 OOE405
6.10E408
820E402
300E400
1 40E405
1 50E403
800E403
8 OOE402
800E403
6 10E407
780E404
2 11E403
9.00E402
4 10E405
930E405
200E403

NA
290E405
4 20E402
780E405
1 20E405
820E404
800E402
2.60E407
400E402
200E406
230E406
6.10E405
610E.05
6.10E405
820E407
4.00E403
1 OOE403
6.00E402
800E403

NA
750E402

NA
9 IOE(04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE400
7.00E406
280E407
5.20E+05
3.70E405
1 OOE405
1.20E408
1.00E408
610E403
1 20E404
1 .OOE405
6.10E408
820E401
6.10E401
1 40E404
2 10E403
1 70E405
1 70E404
1.70E405
6.10E+07
1.70E406
4.08E402
2.10E403
4 10E*06
9.30E405
200E402

NA
620E.06
4.10E403
1.70E407
120E+04
820E403
1 .70E404
260E407
3 10E403
2.00E408
230E406
6.10E+04
6 10E+04
6.10E404
B20E407
1 20E404
1 60E404
2.70E403
1 70E405

NA
7 SOEt02

NA
87u!r<)3

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
•cTier 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<BK

<Tier 1
<Tlerl
<Tler 1
<Tier 1
<Tler 1
<Tler 1
•cTier 1
<Tler 1
<Tler 1
<Tler 1
<Tlerl
<Tler 1

EN
<Tler 1
•cTier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tler
<Tler
<Tier
<Tler
<Tler
<Tier
<Tier
<Tler

EN
<Tierj

EN
<Tierl

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No* ~

sauget industrial soil screen.xls\SOIL - SS T5 Stats
December 29. 2000

Revision 0



Surface Soil - Industrial TACO Screen
TranseclS

ENSR International
Page 8 of 28

Constituent
MCPA
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/Kg
mg/kg
ug/kg
nig/kg
mo/kg
ug/kg
ug/kg
mg/kg
ug/kg
m?^9
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD
22%
67%
100%
33%
100%
100%
33%
67%
100%
56%
11%
33%
11%
78%
100%
100%

Mean
1.58E»03
2.95E+03
6.97E-02
1 47E401
4.64E-01
166E.01
234E*02
1.01E402
1.76E+03
1 99E402
4.80E-01
5.01E-01
2.70E+00
667E+01
243Et01
3.74E+02

Maximum
Detected

Concentration
(Max)

4.40E403
6.80E403
1.15E-01
3.80E401
7.80E-01
1.90E401
2.41E402
3.60E402
2.40E*03
8 10E+02
4.80E-01
600E-01
2.80E+00
1.65E*02
290E»OI
9.80E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Surface Soil
Background (8K)

Concentration
1 45E<04
9.97E+03
1.77E-01

NO
2.02EtOO
427E+01
See notes
3.35E*02
473E+03
4 35E»02

NO
1 35E+00

NO
See noles
690E401
808Et02

Is
Max>BK?

No
No
No

No
No

Yes
No
Yes

No

No
Yes

Pass
EN/BK?

Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

4.40E+05
B.SOEtOS
6 10E+02
100E*07
1.00E<04
2.10E+04
240E*04
610E*08

NA
610E*07
1 OOE+04
1.00E*04
6.SOE40S
1 OOE*03
1.40E+04
610E*OS

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
440E40S
880E+05
6 10E+01
1 OOC.06
100E+04
4.10E«03
520E+05
6 10E408

NA
6 10E*07
1 OOE+03
1.00E<03
420E+04
1 OOE+03
1 40E*03
6 10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tierl
<Tler 1
<Tler 1
<Tler 1
<Tierl
<Tlerl
•cTterl

EN
<Tier 1
<Tierl
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

saugel industrial soil screen.xls\SOIL - SS T5 Slats
December 29, 2000

Revision 0



Surface Soil • Industrial TACO Screen
Transect 6

ENSR International
Page 9 of 28

Constituent
Total 2.3,7.8-TCDD TEQ
4,41-DDD
4.4'-DDE
4,4'-DDT
Acenaphthene
Acetone
Alpha Chlordanc
alpha-BHC
Aluminum
Anthracene
Antimony
Arsenic
Baiiuin
Oer<20(a)anlhracene
3enzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(g,h,l)perylene
3enzo(k)fluoranlhene
Beryllium
bela-BHC
bls(2-Ethylhexyl)phlhalato
Butylbenzylphthalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
dolla-BHC
Dibenzo(a,h)anlhraceno
Dibenzoluran
licamba
Uieldrin
Endosultan sullale
Endrin
Endrin aldehyde
Endrin kelone
Fluoranthcne
Fluorene
Gamma Chlordane
gamma-BHC (Llndane)
Heptachlor
Heplachlor cpoxide
lndeno( 1 ,2,3-cd)pyiene
Iron
Lead
Maynesium
Manganese

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ugAg
ug/kg
ug/kg
ug/Kg
u9Ag

. m&v
ug/kg
ug/kg
ug/Vg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/vg
ug/kg
ug/kg
ug/kg
ug/kg
ugftg
ug/kg
ug/kg
u?*9
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mo/kg
ing'kg

Number ol
Samples
Analyzed

4
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
a
8
8
8
8
8
8
8
8
8
8
a
8
8
8
8
8
8
8
8
8

FOD

100%
25%
75%
38%
25%
38%
25%
13%
100%
38%
50%
100%
100%
88%
25%
88%
13%
25%
88%
13%
25%
13%

100%
100%
13%

100%
88%
100%
100%
13%
38%
13%
25%
13%
38%
13%
13%
25%
88%
13%
25%
13%
13%
13%
50%
100%
100%
100%
100%

Mean
6.37E-03
293E+00
5.35E400
356E+OI
1.28E402
1 05E)02
4.52E400
220E-01
798E403
243E402
6.88E-01
601E400
1.50E402
6.06E402
504E+02
634E+02
248E+02
503E402
490E-01
1 34E400
1 19E+02
570E401
1 50E»00
626E404
1.91E402
1 44E*01
7.12E+02
598E400
293E401
120E-01
1.18E+02
1 12E402
2.35E400
1.80E400
1 14E»00
1.99E+00
750E-01
450E-01
1 3BE403
1 56E*02
470F.400
1.30E 01
1 78E)00
1 80E-01
220E»02
1 36E404
554E40I
8 71E403
385Ei02

Maximum
Detected

Concentration
(Max)

1.32E-02
640E+00
180E+01
1.40E+02
420E402
4.20E»02
1.70E+01
2.20E-01
970E+03
1.40E+03
770E-01
9.20E400
2.00E402
4.20E403
3.60E403
440E+03
1.30E403
340E+03
8.60E-01
380E400
360E402
5.70E401
400E400
150E405
8.00E402
1.80E401
4.90E403
920E400
5.60E401
1.20E-01
6.00E402
2.30E402
300E400
180E400
1.90E400
220E*00
750E-01
6.70E-01
9.BOE+03
580E402
180E401
1 30E-01
4 10E400
1.80E-01
1 10E403
190E404
1 10E402
T!80E404
660E402

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No ""
No
No
No
No
Y63
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No

Surface Soil
Background (BK)

Concentration
1 24E-01

NO
1 61E401
1 41E+01

NO
NO
NO
NO

2.54E404
160E402
3 80E400
1.91E401
383E402
240E402
1.87E402
1 79E402
1 27E402
208E402

" 1 51E400
NO

322E402
NO

865E400
3.35E404
640E401
393E401
273E402
1 55E40I
209E402

NO
NO
NO
NO
NO
NO
NO
NO
NO

502E402
NO
NO
ND
NO
ND
NO

380E404
1 85Et02
1 72E404
883E402

Is
M«X>BK?

No

Yes
Yes

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No

Yes

No
Yes
Yes
No
Yes
No
No

Yes

No
No
Yes
No

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
Yes
No
Yos
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yos

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

100E400
2.40E404
170E404
1 70E404
1 20E408
1 OOEtOS
4.00E403
9.00E402
1.00E405
610E408
820C.02
3.00F.OO
1 40E405
8.00E403
800Ei02
8.00Et03
6 10E407
780E404
2.11E403
900E402
4 10E405
9.30E405
2.00E403

NA
290E405
4.20E402
780E405
1.20E405
820E404
9.00E402
8.00E402
510E408
2.60E407
4.00E402
1 20E407
8.10E405
610E405
6.10E405
8.20E407
8.20E407
4 OOE403
400E403
1.00Ei03
6.00E402
8.00E403

NA
750E<02

NA
9 10Fi04

Is
Ma»DC?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E400
5.20E+05
3 70E405
VOOE405
1.20E408
100E408
1 20E404
2.10E403
1.00E+05
610E408
820E401
6 IdEtOI
1.40E404
1 70E405
1 70E404
1.70E+05
6.10E407
1.70E406
4.08E402
2 10E403
4.10E406
9.30E405
200E+02

NA
8.20E406
4 10E403
1 70E407
1 20E404
820E403
2.10E403
1.70E+04
5 10E406
2.60E407
3.10E+03
1 20E406
610E404
6.10E404
6.10E404
820E407
820E407
1 20E404
980E404
1.60E404
2.70E403
1 70E405

NA
750E402

NA
8 70E403

Is
Max>DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tler 1
<Tler 1
<Tlerl
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<BK

<Tier 1
<Tierl

>DCInd
<Tler 1
<Tler 1
<Tler 1
<?ier 1
<Tier 1
<Tler 1
<Tler 1
<Tier 1

EN
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1
<Tterl
<Tiet 1
<Tlerl
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1
•cTterl
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<1 ier 1
<Tior 1

EN
<Tler 1

EN
<Tier 1

Is
Avg>100x

DC?
No
No
NO
No
NO
No
No
No
No
No
No
NO
NO
No
No
NO
No
No
No
NO
No
NO
No

NO
No
NO
No
No
NO
No
No
No
No
No
No
No
No
No
No
NO
No
NO
NO
No

No

No
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Surlaco Soil - Industrial TACO Screen
Transect 6

ENSR International
Page 10 of 28

Constituent
MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Penlactilorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Tolal PCBs
Vanadium
Zinc

Units
uo/kg
mg/kg
uo/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/Vg
mg/kg
mg/kg
mg/kg
uo/kg
ug/kg
mo/kg
mg/kg

Number of
Samples
Analyzed

8
8
a
8
8
8
8
8
8
8
8
8
8
8
8
8

FOD
13%
100%
38%
100%
100%
63%
75%
100%
75%
13%
13%
25%
13%
75%
100%
100%

Mean
1.55E403
5.73E-02
3.60E400
8.40E-01
1.736401
2.40E402
9.75E402
1.78E403
1.11E403
5.66E-01
2.90E-01
6 19E01
2.20E400
8.31E401
2.54E401
1.56E402

Maximum
Detected

Conconlratlon
(Max)

450E403
8.60E-02
550E400
3.20E400
230E401
2.49E402
710E403
2.40E403
7.70E403
680E-01
2.90E-01
070E-OI
2.20E400
385E402
3.30E*01
3.50E402

Essenllal
Nulrlonl
(EN)?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
997E403
1.77E-01

ND
2.02E400
427E40I
See notes
335E402
4.73E403
4.35E402

ND
1.35E400

ND
ND

See notes
690E.01
8.08E402

Is
Max>BK?

No
No

Yes
No

Yes
No
Yes

No

No
No

Pass
EN/BK?

Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (OC)
Concentration

880E405
610E+02
1.00E407
1.00E404
2.10E404
2.40E404
6.10E+08

NA
8.10E407
i<X>E404
1.00E404
1 60E402
6.50E405
1 OOE+03
1.40E404
6.10E405

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (OC)

Concentration
8.80E405
6.10E401
1.00E406
1.00E404
4.10E403
5.20E405
6.10E408

NA
6.10E407
1.00E403
1 .OOE403
1 60E402
4.20E404
1.00E403
140E403
8.10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tier
<Tler
<Tler
<T!et
<Tler
<Tler 1

EN
<Tler 1
<Tler 1
<1ier 1
<Tier 1
<1ier 1
<Tler 1
<Tler 1
<Tlec 1

Is
Avg>100x

DC?

No
No
No
NO
No
No
No

No
No
No
No
No
No
No
No

I
UJ
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Surface Soil - Industrial TACO Screen
Transect 7

ENSR International
Page 11 of 28

Constituent
Total 2,3,7,8-TCDO TEQ
2-Bulanone (MEK)
2 Methylnaplithalene
4.4--DDD
4.41-DDE
4.41-ODT
Acenaphlhene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Oarium
Benzene
Benzo(a)anthracene
Uenzo(a)pyrene
3enzo(b)(luoranlhene
lenzo(g.h,i)pcryteno
3enzo(k)lluoranlheno
Beryllium
bis(2-Elhylhexy1)ph(halate
3ulylbenzy1phlhala(e
Cadmium
Calcium
Carbazole
Carbon disultido
Chromium
Chryseno
Cobalt
Copper
delta-BHC
Dibenzo(a.h)anlhfacene
Dibenzofuran
Dicamba
Oieldrin
Di n bulylphlhalale
tndosullan II
Endrin
Cndrin ketone
rthylbonzcnc
Ruorantheno
ritioreno
Gamma Chlordane
gamma-BHC (I indano)
1 leptachlor c|>oxide
lriilono( 1 ,2,3-cd)pyrene
Iron
Lead

Units
uoAg
ug/Vg
uoAg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/Vg
rnoAg
ug/kg
mg/kg
rng/kg
moAg
ug/kg
ug/kg
ug/Vg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
"9*9
mg/kg
mg/kg
"8*9
ug/kg
ug/kg
ug/Vg
ug/Vg
ug/kg
"9*9 ..
ug/kg
ugAg
ugAg
ug/kg
ug/kg
"9*9
ug/kg
"9*g
no/kg
mg/kg
mg/Vg

Number of
Samples
Analyzed

3
9
9
g
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD
100%
33%
11%
11%
78%
67%
22%
56%
22%
100%
33%
11%

100%
100%
22%
100%
100%
100%
100%
100%
33%
44%
11%
100%
100%
33%
22%
100%
100%

~~"100%"
100%
11%
33%
11%
11%
22%
78%
11%
22%
44%
11%
100%
22%
44%

Tl%~
22%
44%
100%
100%

Mean
280E-03
1.84E*01
650E+01
1 30E400
980E+00
7.71E+00
9.77E*01
1.85Et02
240E.OO
833E+03
1.18E+02
5.23E-01
9.99E+00
1.67E»02
3.14E+00
3.42E402
374E402
406E402
229E402
354E+02
4.23E-01
7.18Et01
5.80E+01
3.12E400
1 46E<04
1 16E402
3.17EtOO
1.53E+01
4.86E+02
6.63E+00
429E*01
1 80E-01
1.03E+02
520E»01
265F..OO
1.81E+00
886Et01
1.00E400
2.50E-01
1.40E400
275E.OO
9.6GE402
951E401
197E400
8 70E-02
4.40E-oi
2V40E.02
1 47E<04
B46E»01

Maximum
Detected

Concentration
(Max)

523E-03
370E»01
650E+01
1 30E»00
540Et01
290E+01
t.60E*02
500E+02
1 10E+01
1 20E+04
360E+02
7.30E-01
340E+01
200E+02
480E+00
190E403
2.10E+03
220E+03
1 10E*03
2 10Et03
825E-01
910Et01
580E+01
810E400
360E.04
3 10E»02
430E<00
200E+OI
2.60E«03
7 80E+00
130E«02
1.80E-01
4 IOEt02
520E+01
265E.OO
300E+00
1.70E+02
100E«00
400E-01
1 90EtOO
300E»00
560E*03
1 40E«02
IOOE.01
0 70E-02
620F 01
i iuE*03
1 75E»04
1 50Et02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Surface Soil
Background (BK)

Concentration
1 24E-OI

NO
NO
NO

1 61E+01
1 41E401

ND
NO
ND

254E+04
1 60E402
380E400
1 9IE+OI
363E402

ND
240E402
1 87E402
1.79E402
1 27E402
208E402
I51E+00
322E402

ND
865E400
335E404
G.40E401

ND
393E401
2.73E+02
1 55E401
209E402

ND
ND
NO
ND
ND

3 12E*02
ND
ND
ND
ND

5.02E402
NO
NO
NO
NO
ND

380K404
1 85E402

Is
Max>BK?

No

Yes
Yes

No
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
No
No

No
Yes
Yes

No
Yes
No
No

No

Yes

~ —— -

No
No

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

l.OOE+00
2.80E+07
820E»07
2.40E+04
1.70E+04
1 .70E+04
1 20E408
100E+08
400E403
1.00E+05
6.10E408
8.20E402
3.00E+00
1.40E+05
1.50E+03
800E+03
8.00E402
800E403
6.10E407
7.80E404
2.11E+03
4.10E405
9.30E+05
2.00E403

NA
290E405
7.20E405
420E+02
7.80E405
120E+05
8.20E+04
9.00E402
8.00E402
5.10E408
260E407
4.00E402
2.30E+06
1.20E»07
6.10E+05
0 106405
400E*05
8.20E407
820E407
4.00E403
4bOE403
600E402
8.bOE403

NA
750E402

Is
M«X>DC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

TTo
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE+OO
2.BOE+07
820E+06
520E+05
3.70E+05
1 OOE405
1.20E408
1 OOE408
1 20E404
1.00E*05
6 10E+08
820E401
6.10E+01
1.40E*04
2.10E403
1 70E+05
1.70E404
1 70E*05
6 10E407
1.70E+06
4.08E+02
410E*06
930E+05
2.00E402

NA
620E406
9.00E403
4 10E403
1.70E407
1 20E+04
820E403
2 10E403
1.70E+04
S.10E406
2.60E407
310E403
230E406
1.20E406
610E+04
6.10E*04
5.80E404
8.20E407
820E407
1.20E404
960E404
2 70E403
1 70E405

NA
750E402

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier I
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1

>DCind
<Tler 1
<Tler 1
<Tier 1

>DCind
<Tier 1
<Tlerl
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tterl

EN
<Tier 1
<Tier 1
<Tler 1
<Tier 1
<TieM
<Tler 1
<Tler 1
<Tler 1
<Tler
<Tler
<Tler
<Tler
<Tier
<Tler
<Tier
<Tior
<Tler
<Tler
<Tler
<Tier
<Tler
<Tier

EN
<Tier

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No" "
No

No
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Surlacc Soil Industrial TACO Screen
Transect 7

ENSn International
Page 12 of 28

Constituent
Magnesium
Manganese
Mercury
Methoxyclllor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Trichloroelhene
Vanadium
Xylenes. Total
Zinc

Until
mo/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
uo/kg
ug/kg
mg/Vg
ug/kg
rno/kg
mg/kg
mg/kg
ug/kg
ugftg
ug/kg
mg/kg
ug/kg
mgrttg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD

100%
100%
100%
56%
89%
100%
33%
100%
100%
100%
67%
44%
11%
44%
89%
11%
100%
11%
100%

Mean
5.66E+03
3.45E402
8.51 E-02
082E.OO
793E-01
2.17E401
241E+02
5.09E+02
202E+03
6.86E+02
6.93E-01
3.65E-01
S.72E-01
468E+00
3.52E+01
2.56E400
247E401
3 18E+00
384E»02

Maximum
Detected

Concentration
(Max)

1.10E+04
4.35E+02
1.60E-01
1.00E401
180E400
5.50E401
2.51E+02
2.90E+03
2.85E.03
390E403
1 10E400
4.40E-01
850E-01
1 20E+OI
9.00E+01
2.60E400
325E*01
4.20E+00
8.70E«02

Essential
Nutrient
(EN)?
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1.72E-t04
883E+02
1.77E-01

ND
2.02E400
4.27E+01
See notes
335E+02
4.73E*03
4.35E402

ND
1 35E400

ND
ND

See notes
ND

890E401
ND

8.08E402

It
Max>BK?

No
No
No

No
Yes

Yes
No
Yes

No

No

Yes

Past
EN/BK?

Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

NA
9.10E404
6.10E402
1.00E407
100E+04
2.10E+04
2.40E+04
6 10E408

NA
6.10E407
100E404
1.00E404
1.60E402
650E405
1 .OOE403
8.90E403
140E404
4 10E405
6 10E40S

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

NA
8.70E403
6 lOEtOI
1 OOE+06
100E404
4 10E*03
S.20EtOS
610E408

NA
610E407
100E403
1 OOE+03
1.60E402
420E404
1 OOE403
1 20E404
1 40E403
4.10E405
6 10E+04

It
Ma»DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
EN

<Tlerl
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tier 1
<Tler 1
<Tier
<Tier
<Tier
<Tler
<Tler
<Tler
<Tier
<Tler

Is
Avg>100x

DC?

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

I/I
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Subuttaco Soil - Induslilal TACO Screen
Transecl 1

ENSR Inlernalional
Page 13 of 28

Constituent
Total 2.3,7.8-TCDD TEQ
2-Bulanone (MLK)
4,4'-ODO
4.4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Antimony
Arsenic
Barium
Beryllium
bis(2-Elriylhexyt)phthalate
Cadmium
Calcium
Chromium
Cobalt
Copper
Dicamba
Oieldrin
Endrin ketone
Heptachlor
Heplachlor epoxide
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Melhoxychlor
Methylene chloride
Molybdenum
Nickel
Potassium
Total PCBs
Trichloroelhene
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg

..'."9*9.....
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mo/kg
.•"9*9.
"9*9 .
mo/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

3
10
10
to
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

FOD

100%
10%
10%
20%
10%
10%
10%

100%
50%
100%
100%
100%
20%
90%
100%
100%
100%
100%
10%
20%
20%
10%
30%
100%
100%
100%
100%
10%
70%
20%
10%

100%
100%
100%
30%
30%
100%
100%

Mean
1 33E-05
1 71E+01
5.30E-01
1.80E-01
2.70E-01
534E«01
580E-01
7.36E+03
6.B6E-01
5.82E400
1.85E+02
4.59E-01
1.02E402
2.78E-01
1 29E+04
1.25E+01
5.98E400
1 29E+01
1.30E400
6.60E-01
2.25E01
260E-01
326E-01
1.28E404
9.53E400
5.90E+03
3.57E402
1.24E403
2 18E-02
2 10E400
2.40E400
3.98E-01
1.63E401
1 .426+03
1 10E»01
370E400
224E»01
8.52E401

Maximum
Detected

Concentration
(Max)

200E-05
2.50E401
5.30E-01
220E-01
270E-01
2.40E402
5 80E-01
1.70E+04
840E-01
8.70E400
2.60E402
930E-01
150E402
530E-01
1 80Et04
250E+01
1 IDE. 01
240E+01
1.30E400
1 20E+00
2.70E-01
2.60E-01
570E-01
2.20Ei04
1.50E+01
830E+03
9.80E+02
1.70Et03
7 OOE 02
260E+00
240E*00
760E-01
330E<01
2.70E+03
190E»01
740EtOO
450Et01
250E»02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
1 38E-03

NO
ND
ND
ND

1.10E*01
NO

2.03E+04
240EtOO
1 74E+01
3.73E402
1 27E+00

ND
687E»00
1 61E404
327E+01
1 39E»01
1 55E-t02

ND
ND
ND
ND
ND

3.33E+04
1.42E«02
933Et03
8.00E+02

ND
5.61E02

ND
280E<00
1 75E.OO
373E«01
420E-.03

ND
ND

SBOEtOt
641E402

Is
Max>BK?

No

Yes

No
No
No
No
No

No
Yes
No
No
No

No
No
No
Yes

Yes

No
No
No
No

No
No

Pass
EN/BK?

Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

1 OOE+00
2.80E+07
2.40E«04
1 70E+04
1.70E«04
100E+08
4.00E<03
1.00E405
820E*02
3.00E+00
1.40E+05
2.11E403
4.10Et05
2.00Et03

NA
420E+02
1.20E+05
820E«04
2.60Et07
4.00E+02
610E+05
1.00E+03
6.00Et02

NA
750E+02

NA
9.10E+04
440E»05
6 10E+02
1 .OOEt07
2.40E404
1.00E404
2 10E+04

NA
1.00E403
B.90E403
140E404
6.10E405

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration
1 OOEtOO
2.80E407
5.20E405
3.70E405
1 OOE405
1 .OOE408
1 20E404
100E405
820E401
610E401
1.40E404
4.08E402
4.10E408
2.00E402

NA
4 10E403
1 20E404
820E403
2.80E407
3.10E403
610E404
1.60E404
2.70E403

NA
750E402

NA
870E403
4.40E405
6 10E401
1 OOE. 06
340E404
1 OOE* 04
4.10E403

NA
1 OOE403
1 20E.04
1.40E403
6.10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tlerl
<Tterl
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<BK

<Tierl
<Tler 1
<Tler 1
<Tler 1

EN
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tierl
<Tler 1
<Tler 1

EN
<Tler 1

EN
<Tler
<Tler
<Tler
<Tler
<Tler
<Tler
<Tier

EN
<Tierl
<Tler 1
<Tier 1
<Tler 1

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No
No

I
CTI
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Suburlace Soil - Industrial TACO Screen
Transect 2

ENSR International
Page 14 of 28

^onstlluent
Total 2.3.7,8-TCDD TEO
2-Butanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Barium
Beryllium
bls(2-Ethylhexyl)phthalate
Cadmium
Calcium
Chromium
Cobalt
Copper
Dieldrin
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Thallium
Vanadium
Zinc

Units
ug/kg
ug/kg
uo/kg
mg/kg
mg/kg
mo/kg
mo/kg
rng/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
ug/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mgAg
m9"<9
mg/kg
mo/kg
mg/kg
mg/kg
mo/kg
mg/kg

Number of
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FDD

100%
11%
22%
100%
11%
100%
100%
44%
56%
100%
100%
100%
100%
100%
11%

100%
100%
100%
100%
67%
100%
100%
100%
11%
11%
100%
100%

Mean
575E-02
1.70E401
398E+01
5.61 E«03
6706-01
467E+00
1.63E+02
263E-01
923E401
201E-01
1.10E404
9.61E+00
S.21E400
8.64E+00
4 10E-01
1.05E*04
7.82E400
5.19Et03
2.37E402
1 24E-02
4.S9E-01
1 28E»01
1.16E403
505E-01
5.38E-01
1 77E401
369E40I

Maximum
Detected

Concenlrallon
(Max)

650E-02
2.33E401
1.07E402
1 10E404
6.70E-01
7.00E»00
220E402
3.70E-01
160E402
3.20E-01
1.50E404
1 50E401
8.30E400
1 60E401
4 10E-01
1.60E404
1 20E401
6.80E403
480E402
2.90E-02
7.70E01
200E401
200E403
5.10E-01
5.65E-01
280E401
570E40I

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concenlrallon
1 38K-03

NO
1 10E401
203E404
240E400
1.74E401
373E402
1 27E400

ND
687E«00
161E404
327Et01
1 39E401
1 55E402

NO
3 33E404
1.42E402
933E403
800E402
5.61E-02
1 75E400
3 73E401
4.20E403

ND
ND

580E401
64IE402

Is
Ma»>BK?

Yes

Yes
No
No
No
No
No

No
No
No
No
No

No
No
No
No
No
No
No
No

No
No

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yea
Yes
Yes
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

lOOE-tOO
280E407
1.00E408
t.OOE+05
820E.02
300E400
1.40E405
2.11E403
4 10E+05
200E403

NA
420E402
1.20E405
820E404
4.00E402

NA
7SOE402

NA
9 IDE. 04
6.10E402
1.00E404
2. IDE. 04

NA
1 OOE404
1.60E402
I.40E404
610E405

Is
Max>DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E400
2.80E407
1.00E408
1 OOE405
820E401
6.10E401
1.40E404
4.08E402
4.10E406
200E.02

NA
4.10E403
1.20E404
820E403
3.10E403

NA
750E402

NA
8.70E403
610E.OI
1 OOE404
4 10E403

NA
1 OOE+03
1.60E402
1.40E403
6.10E404

Is
M»x>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tlerl
<Tler 1
<Tier 1
<Tier 1
<BK

<Tler 1
<Tier 1
<Tler 1
<Tler 1

EN
<Tler 1
<Tk>rl
<Tler 1
<Tier 1

EN
<Tlerl

EN
<Tlerl
<Tler 1
..Tier 1
<Tier 1

EN
<Tler 1
<Tier 1
<Tler 1
<Tlerl

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No

No
No
No
No

No

No
No
No
No

No
No
No
No
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Suburlacc Soil - Industrial TACO Screen
Transect 3

ENSR International
Page 15 of 28

Constituent
2-Bulanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Darium
Benzo(g,ri,i)perylene
Beryllium
bis(2-Elliylhexy1)phthalate
Cadmium
Calcium
3hromium
Cobalt
Copper
Dlbenzo(a,hjanlhracene
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentacnlorophenoi
Potassium
Sodium
lolalPCBs
Vanadium
7inc

Units
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

."Wty
uo/kg
mg/kg
mg/kg
ug/kg
mg/kg
mo/kg

Number ol
Samples
Analyzed

10
10
10
10
10
10
10
10
to
10
10
10
to
to
—

10
10
10
to
10
10
to
10

" 10'
10
10
to
to
10

FDD

10%
10%
100%
40%
100%
100%
40%
50%
40%
90%
100%
100%
100%
100%
10%
10%
100%
100%
100%
100%
100%
100%
100%
20%
100%
30%
10%
100%
100%

Mean
167E401
4.65E401
735E»03
791E-01
535E+00
1 84E.02
923E+01
3.97E-01
970E401
293E-01
1.26E404
1 20E)01
5.82E400
1.16E401
574E40t
9.10E401
1 27E404
970F.400
5.82Et03
289E«02
241E-02
529E-01
1 50E+01
250E+02
1 57E403
B74Et01
9 |7E*00
2 I6E+OI
673E401

Maximum
Detected

Concentration
(Max)

240E+01
I.80E402
t.40Et04
915E-01
650E+00
2.50E402
1 10E402
8.90E-01
1.20E402
570E-01
190E+04
2.10E*01
8.10E400
1.90E401
8.70E401
920E401
190E404
1 70E40t
7.70E403
5.50E402
780E-02
950E-01
220E401
2.76E402
270E403
1 60E402
950E400
380E401
260E402

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

" "No
No
Yes
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO

i.10E40f
203E404
240E400
1 74E401
3.73E402
6.80E401
1 27E400

ND
687E400
1 6IE404
3.27Et01
1 39El01
1 55E402

ND
ND

3.33E404
1.42E402
933E403
800E402
561E-02
1 75E400
3.73E401

ND
420E403
353E402

ND
580E40I
641E402

Is
Max>BK?

Yes
No
No
No
No
Yes
No

No
Yes
No
No
No

No
No
No
No
Yes
No
No

No
No

No
No

Pass
EN/BK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yos
Yes
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

280E407
1.00E+08
100E405
620E«02
300E400
1 40E405
6.10Et07
211E403
4.10E405
200E403

NA
420E»02
1 20E405
8.20E404
8.00E.02
8.00E403

NA
7.50E402

NA
9.10E404
6.10E402
t OOE404
210E404
240E404

NA
NA

1.00E403
140E404
610E405

Is
Max>DC?

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

"No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
280E407
1.00E408
1.00E405
820E+01
6.10E401
1.40E+04
6.10E407
4.08E402
4 10E406
2.00E402

NA
4.10E403
1.20E404
820E+03
1.70E404
1.70E+05

NA
7.50E402

NA
8.70E403
610E«01
1 OOE404
4.10E403

" "5.20E405
NA
NA"

1.00E403
1 40E403
610E404

It
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No

Reason
<Tler 1
<Tterl
<Tler 1
<Tlerl
<BK

cTler 1
<Tlerl
<T!er 1
<Tlerl
<Tler 1

EN
<Tler 1
<Tier 1
<Tler 1
"<Tler i
<Tier 1

EN
<Tierl

EN
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tierl

EN
EN

<Tler 1
<Tlerl
<Tler 1

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No

No
No
No

~ " No
No

No

No
No
No
No
No

No
No
No

I
_A
00
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Suburlaco Soil - Industrial TACO Screen
Transect 4

ENSR Internalional
Page 16 of 28

jOnstlluenl
2.4.5-TP (Silvex)
2-Dulanone (MEK)
2-Melhylnaphlhalene
Acenaphlhene
Acenaphlhylene
Acelonc
Aluminum
Anthracene
Arsenic
3arium
3enzo(a)anlhracene
3enzo(a)pyrene
Benzo(b)fluoran1ltene
Benzo(g.h,0perylene
3enzo(k)fluoranthene
Beryllium
bela-BHC
bis(2-Etliylhexyl)prithalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
dolla-BHC
Uibenzo(a.h)anlh(acene
Dibenzofuran
Dteldrln
Endosullan sullale
Endrin kelone
Fluoranlhene
Fluorene
lndeno(1 ,2,3 cdlpyrene
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Pentachlorophcnol
Phonanlhrcno
Potassium
Pyrene
Sodium
Toluene

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/Vg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/Vg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
irg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mgAg
mg/kg
ing/kg
ug/kg
mgAg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
"8*9

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
to
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10

FDD

10%
10%
10%
10%
10%
50%
100%
20%
100%
100%
40%
10%
10%
20%
10%

100%
10%
20%
70%
100%
10%
100%
40%
100%
100%
20%
10%
10%
10%
10%
10%
30%
10%
10%
100%
100%
100%
100%
80%
10%

100%
10%
100%
50%
30%
100%
30%
40%
10%

Mean

1 50E400
5.70E.OO
1 07E402
191E+02
1.63E402
516E401
6.17E+03
6.27E402
482E400
155E402
1.28Et03
6.09E402
1.07Et03
1.0911*02
7.21E*02
372E-01
200E-01
965E402
333E-01
243E*04
1 73E»02
1 22E401
1.1BE403
S06E*00
1 18E401
1 75E-01
239E+02
201E402
1 30F_*00
1 OOE*00
2.90E-01
2.39E403
2.91 E+02
441E+02
1 13E*04
2.36Et01
6.15E<03
2.59E402
1.54E-02
7.60E400
407E-01
640E401
1.43E401
305E402
1 48E403
1 J4F403
1 89Ei03
1 17E»02
3 13h»00

Maximum
Detected

Concentration
(Max)

150E400
5.70E400
1 60E402
1.00E403
7.20E402
2.20E+02
900Et03
5.40E403
GOOE+OO
2.10E+02
1 20E»04

5.60E403
9.80E403
3.30E402
630E403
500E-01
200E-01
8.70E403
1.00E400
1.30E405
8 20E+02
1.70E401
1.10E*04
6 10E400
3.00E401
230E-01
1.90E403
1 10E403
1 30E.OO
1.00fc400
2.90E-01
2.30E404
2.00E+03
3.50E403
1.60E404
1.30E402
1 10E404
355E+02
3.90E-02
7.60E+00
7.60E-01
6.40E401
1 80K401
553E402
1 40E.04
1 70F403
i 80Et04
380E402
4 BOEtOO

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No

Subsurface Soil
Background (BK)

Concentration
108E401

NO
ND
NO
ND

1 10E401
2.03E404

ND
1 74E401
373E402
520E401

ND
ND

680E401
ND

1 27E400
ND
ND

6.87E400
1 61E+04

ND
327E401
840E401
1 39E401
1 55Et02

ND
ND
ND
ND
ND
ND

840E401
ND
ND

333E404
142E402
9.33E403
8.00E402
5.6tE-02

ND
1.75E400

ND
373E401

ND
ND

4 20E403
" ND ~"~"

353E<02
ND

Is
Max>BK?

No

Yes
No

No
No
Yes

Yes

No

No
Yes

No
Yes
No
No

Yes

No
No
Yes
No
No

No

No

No

Yes

Pass
EN/BK?

Yes
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
No
Yes
No'
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

160E*07
2.80E407
820E*07
1.20E408
1 20E408
I.OOEtOB
1.00E405
6.10E+08
300E400
1.40E+05
800E403
800E402
800E»03
610E407
780E404
2.11E403
9.00E«02
4 10E405
2.00E403

NA
290E405
4 20E402
780E+05
1.20E405
820E404
900E+02
8.00E402
510E406
400E402
120E*07
610E*05
820E407
820E407
8.00E403

NA
750E402

NA
9.10E404
6 10E+02
1.00E407
1.00E404
820E+07
2 10E404
240E404
6 iOE4d8

NA""~"~
610E.b7

NA
650Fi05

Is
Max>DC?

No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration
1 60E406
2.80E+07
820E406
1.20Et08
1 20E+08
1.00E408
1.00E+05
e.ioE-toa
6.10E401
140E*04
1.70E+05
1.70E404
1.70E+05
6.10E+07
1.70E406
4.08E402
210E403
4 10Et06
2.00E+02

NA
6.20E406
4.10E403
1.70E+07
1 20E+04
820E403
2.10E403
1.70E404
5.10Et06
310E403
1 20E406
610E*04
820E407

8.20E+07
1.70E*05

NA
7SOE+02

NA
8.70E+03
6.10E401
1.00E+06
1.00E404
820E406
4.10E403
520E405
6 lOEToB

NA
6 10F407

NA
420E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
NO
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

~ No"
No
No

Reason
<Tler
<Tier
<Tier
<Tler
<Tier
<Tler
<Tterl
<Tierl
<BK

<Tler 1
>DCind
>DCInd
>DCind

<Tierl
<Tler 1
<Tler 1
<Tler 1
<Tier
<Tier 1

EN
<Tlerl
iTier 1
<Tier 1
<TteM
<Tierl
<Tler 1

>DCInd
<Tier 1
<Tler 1
<Tier 1
<Tierl
<Tlerl
<Tler 1
<Tler 1

EN
<Tier 1

EN
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tier 1
< fieri
<Ticr 1
<TTe71

EN
<Tierl

EN
<Tior 1

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
-

No
No
No
No
No
No
No

" No

No" ""

No
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Suburtace Soil - Induslrlal TACO Screen
Transect 4

ENSR International
Page 17 of 28

Constituent
Tolal PCBs
Vanadium
7inc

Units

ugt<g
mg/Vg
nig/kg

Number of
Samples
Analyzed

10
10
10

FDD
50%
100%
100%

Mean
1 83E»01
1 93E+01
581E40I

Maximum
Detected

Concenlrallon
(Max)

539E«01
260E401
1 90E»02

Essential
Nutrient
(EN)?

No
No
No

Subsurface Soil
Background (BK)

Concenlratlon
ND

580E+01
6-t1E»02

Is
Max>BK?

No
No

Pass
EN/BK?

No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concenlrallon

100E+03
1 40E+04
610E«05

Is
Max>DC?

No
No
No

Taco Tlor I
Construction
Worker Direct
Conlacl (DC)

Concentration
1.00E*03
1.40E+03
610E.04

Is
Max>DC?

No
No
No

COPC?
No
No
No

Reason
<Tier I
<Tler 1
<Tler 1

Is
Avg>100x

DC?
No
No
No

I
fvj
O

sauget industrial soil screen xls\SOIL SB T4 Stats
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Suburlaco Soil • Industrial TACO Screen
Transect 5

ENSR International
Page 18 of 28

Constituent
Total 2,3,7,8-TCDD TEO
2.4-DB
2-Bulanone (MEK)
Acetone
Aluminum
Arsenic
3arium
benzene
3onzo(b)fluoranthene
Benzo(g,h,i)perylene
Beryllium
bis(2-Elhylhexyl)phlhalato
Cadmium
Calcium
Ctuomium
Cobalt
Copper
Dibenzo(a.h)anlhiacene
Di n-oclylptilhalale
lndeno{1 .2.3 cdlpyreno
Icon
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Molybdenum
Nickel
Potassium
Sodium
1 oluene
Vanadium
Zinc

Units

ug/kg
ug/kg

,_ "Bfcg
ug/kg
mg/kg
mo/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ugVkg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FDD

100%
11%
11%
11%

100%
100%
100%
11%
11%
11%

100%
56%
100%
100%
100%
100%
100%
11%
11%
11%

100%
100%
100%
100%
11%
22%
100%
89%
100%
100%
33%
11%

100%
100%

Mean
2.10E-05
4.96E400
1.30EtOt
4.21E40I
5.96E+03
4.91E+00
1.70E+02
9.80E-01
7.50E401
300E401
3.73E-01
9.87E401
2.24E-01
1.36E404
1.20E401
5.03E+00
920E+00
5.52Et01
9.86E401
981E+OI
1.10E404
8.11E+00
5.47E+03
2.39E402
1 24E403
1.49E403
243E-02
297E-01
I.39E401
1 23E»03
8.23E+01
1BOE400
1.86E+01
3.98E+01

Maximum
Detected

Concentration
(Max)

350E-05
7.70E400
1 30E+01
1.40E402
9.60E403
640E400
2.10E+02
980E-01
7.50E401
300E»01
5.80E-01
1 20E402
3.40E-01
1.90E404
200E40I
6.10E4UO
1 .60E«01
9.45E401
1.18E402
1 13E402
1 50E+04
1.10E401
740E403
320E402
230E403
290E403
860E-02
4 50E-01
t 70b401
1 80E403
1 60E402
1 80E400
260E401
5.60E401

Essential
Nutrient

(EN)7
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
NO
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration
1 38E-03

NO
NO

1 10E401
203E404
1 74E+01
3.73E402

NO
NO

6BOE401
1 27E400

NO
6.87E400
161E404
3.27E(01
1.39E401
1 55E402

NO
NO
ND

333E404
1 42E*02
933E403
800E402

ND
4 73E403
561E-02
1 75E400
373E401
420E403
353E402

NO
5.80E401
641E402

Is
Max>BK7

No

Yes
No
No
No

No
No

No
Yes'
No
No
No

No
No
No
No

No
Yes
No
No
No
No

No
No

Pass
EN/BK?

Yes
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

LOOE-tOO
7.00E406
280E+07
1.00E408
1.00E+05
3.00E+00
1.40E405
1.50E403
800E403
6.10E+07
2.11E403
4.10E405
2.00E403

NA
4.20E402
1.20E405
8.20E404
8.00E402
100E407
8.00E403

NA
7.50E+02

NA
9.10E404
4.40E+05
880E+05
610E402
1 OOE404
2.10E404

NA
NA

650E405
1.40Et04
6.10E405

Is
Max>DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration
1 .OOE+00
7.00E406
2.80E+07
1 OOE408
1.00E+05
610E401
1.40E+04
2.10E+03
1 70E405
6.10E+07
4.08E+02
4 10E+06
2.00E402

NA
4 IOE403
120E+04
B.20E403
1.70E404
4 10E406
1 70E*05

NA
7SOE+02

NA
870E403
440E405
880E405
6.10E401
1 OOE404
4 10E403

NA
NA

420E+04
1.40E403
8.10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler I
<Tler 1
<Tier i
<Tler 1
<Tier 1
<BK

<Tier 1
<Tierl
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1

EN
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1

EN
<Tler 1

EN
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1

EN
EN

<Tler 1
cTierl
<Tierl

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No

No
No
No
No
No
No

No
No
No
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Suburlacc Soil - Industrial TACO Screen
Transocl 6

ENSR International
Page 19 of 28

Constituent
Total 2.3,7.8-TCDD TEQ
2-Hexanone
Acenaphlhene
Acenaphthylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Denzo(a)anthracene
3enzo(a)pyrene
3enzo(b)lluor.inthene
3enzo(g,h,l)pcryteno
Benzo(k)fluoranthene
Beryllium
bls(2-Elhythexyl)phthalale
Cadmium
Calcium
Carbazole
Chromium
Chcysene
Cobalt
Copper
della-BHC
Dibenzo(a.h)anlhracene
Dlbenzofuran
.ndosulfan sullale
-luoranlhcne
Huorene
lndeno(1 ,2.3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Molybdenum
Naphthalene
Nickel
°enlachlorophenol
Phenanthrene
Potassium
Pyrene
Sodium
Toluene
loinlPCBs

Units

ug/kg
uo/kg
ug/kg
ug/kg
A'9"<_9
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ugAg
ug/kg
ug/kg
ug/kg
ugfkg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
."»*« __
me/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ma/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
tig/kg
mg/kg
ug/kg
UQ/kg
ing/kg
ug/kg
mg/kg
no/kg
ug/kg

Number of
Samples
Analyzed

2
8
8
8
6
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
B
8
8
8
8

FDD

100%
13%
25%
13%
13%

100%
38%
25%
100%
100%
13%
50%
25%
38%
13%
25%
100%
38%
100%
100%
25%
100%
50%
100%
100%
13%
25%
13%
25%
50%
25%
38%
100%
100%
100%
100%
13%
13%
75%
100%
25%
100%
25%
50%
100%
38%
38%
25%
13%

Mean
784E-04
350E+00
1.00E402
490E+01
304E+01
790E403
1 26E+02
1.32E+00
6.20E400
1 95E+02
2.77E400
225E+02
1 85E+02
1.93E402
1 .66E402
2.40E402
484E-01
1 25E+02
5.54E-01
260E+04
1 01E+02
1 44E401
252E402
63IEtOO
1 BBEtOI
1 40E-01
B48E401
1.02E+02
500E-01
4.97E402
939E401
1 64E402
1.40E404
7.45E401
610E+03
321E+02
1.19E+03
1.39E403
5 86E-02
808E-01
450E401
1 71E401
246E.02
3826*02

"T.43E+03
459E»02
1.06E402
345EtOO
4.30E400

Maximum
Detected

Concentration
(Max)

1.51E-03
SSOEtOO
1.60E402
490E*01
400E401
1.20E404
360E402
2.80E400
7.80E400
220E402
3.00E400
940E402
880E+02
6.40E<02
6.30Et02
1.10E403
6.30E-01
270E+02
9.60E 01
640E*04
1 70E402
2.10E401
1 10E+03
ac.OE.oo
3.50E401
140E01
270E*02
120E402
580E-01
250E403
1 30E402
570E402
1.80E+04
2.40E402
690E403
400E.02
1 40E403
3.00E403
1 90E-01
1.10E400
490E401
2 40E*01
251E.02
1 90E+03
2 OOE403
2.30E403
1 40E402
660E400
4 30EiOO

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

Subsurface Soil
Background (BK)

Concentration
1 38E-03

NO
ND
ND

1 lOEtOt
203E+04

ND
240E400
1 74E401
3.73E.402

ND
520E»oi

ND
ND

680E401
ND

1 27E400
ND

6.87E400
1 C1E404

ND
327E401
840E.01
1 39E401
1 55E402

ND
ND
ND
ND

840E401
ND
ND

333E*04
1 42E402
933E403
800E402

ND
4.73E403
561E-02
1 75E400

ND
3 73E+01

ND
NU

4 20E»03
NO

353E402
ND
ND

Is
Max>BK?

Yes

Yes
No

Yos
No
No

Yes

Yes

No

No
Yes

No
Yes
No
No

Yes

No
Yes
No
No

No
Yes
No

No

No

No

Pass
EN/BK7

No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yea
No
Yes
Yes
No
Yes
No
Yos
No
Yes
No
No
Yes
No
Yes
No
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E400
2.90E406
120E408
1.20E408
100E408
1.00E405
610E*08
820E+02
300E+00
1.40E405
1 50E+03
800E.03
800E-.02
800E+03
6.10E+07
7.80E+04
2.11E403
4.10E405
200E403

NA
290E»05
420E+02
780E405
1.20E+05
820E404
9.00E+02
800E+02
510E406
1.20Et07
820E407
820E+07
800E403

NA
750E+02

NA
9.10E»04
440E<05
8.80E405
6.10E+02
1.00E404
820E+07
2.10E404
240E404
8.10E40B

NA
6 10E407

NA
650E405
1 OOE»03

Is
Max>DC?

No
No
No
No
No
No
No
No
Yes
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE400
290E+06
1.20E408
1 20E+08
1 OOE408
1.00E405
6.10E408
820E401
8.10E401
1 40E404
2 10E403
1.70E»05
I.70E*04
1 70E405
6.10E<07
1.70E406
408E402
4.10E+06
2.00E402

NA
820E406
4 10E403
1.70E407
1.20E4U4
820E403
2.10E403
1 70E+04
5.10E.06
120E408
820E407
820E407
1 70E405

NA
750E+02

NA
8.70E403
4.40E405
8.80E405
6.10E401
1 OOE404
820E408
4.10E403
520E405
610E»08

NA
6 10E407

NA
4 2~OE+04
1 OOE)03

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

•No
No
No
No
No
No
No
NO
No
No"
No "
No
No "
No

Reason
<Tier 1
<Tler 1
cTier
<Tier
<Tier
<T!er
<Tler
<Tier i
<BK

<Tler 1
<Tier 1
<Tler 1

>DCind
<Tier 1
<Tierl
<Tlerl
<Tler 1
<Tler 1
<Tierl

EN
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tier 1
<Tler 1
<Tierl
<Tler 1
<Tier 1

EN
<Tier 1

EN
<Tior 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
•cTier 1
<Tier 1
<Tier 1
<Tler 1

EN
<Tler i

EN
<T ier i
<Tlerl

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No

No'

No
No
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Suliurlaco Soil - Industrial TACO Screen
Transect 6

ENSR Inlernalional
Page 20 of 28

Constituent
Vanadium
Xyfenes, Total
Zinc

Unite
mg/Vg
ug/kg
mgykg

Number of
Samples
Analyzed

8
8
8

FOD
100%
13%

100%

Mean
238E.OI
322E*00
B.26E401

Maximum
Detected

Concentration
(Ma»)

330E«01
430E+00
1.60E+02

Essential
Nutrient

(EN)?

No
No
No

Subsurface Soil
Background (BK)

Concentration
580E+01

NO
6.41E+02

Is
Max>BK?

No

No

Pass
EN/BK?

Yes
No
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.40E«04
4.10E+05
610E+05

Is
Ma»DC?

No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 40E»03
4.10E+05
6 IOE404

Is
Ma»DC?

No
No
No

COPC?
No
No
No

Reason
<Tler I
<Tler 1
<Tler 1

Is
Avg>100x

DC?
No
No
No

I
NJ
UJ

saugel induslrial soil screen.xls\SOIL - SB T6 Slats
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Suburlace Soil • Industrial TACO Screen
Transect 7

CNSn International
Page 21 of 28

Constituent
Total 2.3.7.8-TCOD TEO
2-Bulanone (MEK)
4.4'-DDE
Acetone
Aturninurn
Antimony
Arsenic
3arium
Benzene
Benzo(a)anthracene
Benzo(a)pyrena
Benzo(b)lluornnlhcne
Benzo(g,h.i)perylene
Benzo(k)lluoranthcne
Deryllium
bls(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Carbon disullide
Chlorobenzene
Chromium
Chrysene
Cobalt
Copper
Di-n-bulylphlhalate
Endosultan sulfato
Fluoranlhene
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Penlachlorophenol
Phenanlhreno
Potassium
Pyrene
Sodium
Thallium
loluene
Tolal PCBs
Vanadium
Zinc

Units

ug/kg
"9*8
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
ug/kg
mg/kg
ug/kg
mg/kg
ing/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
uo/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

1
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD

100%
22%
22%
33%
100%
22%
100%
100%
22%
22%
22%
22%
22%
11%
33%
78%
100%
100%
33%
22%
100%
22%
100%
100%
87%
22%
22%
100%
100%
100%
100%
89%
67%
100%
33%
22%
100%
11%
33%
11%
11%
11%
100%
100%

Mean
2.00E-05
9.50E400
1 02E+00
B78E401
926E.03
580E-01
5.99E+00
210E402
296E+00
3.85E401
3.60E401
325E401
355E401
360E+01
4.33E-01
10BE403
1.78E400
1.20E+04
4.19E400
4 10E»00
335E+01
4.55E+01
650E400
1 96E401
8.91E401
445E-01
795E401
1.39E<04
224E40I
587E403
259E402
6.20E-02
4.93E-01
207E+01
2.58E402
365E401
1.88E+03
6.00E401
1 18E.02
574E-01
349EtOO
840E400
2.52E.01
379E402

Maximum
Detected

Concentration
(Max)

200E-05
1 20E«01
1 70E400
310E402
220E404
600E-01
1 10E+01
2.90E402
320E+00
370E+01
380E.01
3.70E401
360E401
360E+01
1 20E400
760E+03
790E400
1.70E«04
780E+00
1.00E401
130E402
480E+01
I.10E401
020E+01
120E+02
570E-01
8 IOE401
260E404
770E401
7.10E403
400E+02
290E-01
7.85E-01
420E*01
301E402
420E.01
4.00E<03
6.00E+01
2.60E»02
7.20E-01
540E«00
840E<00
500E+01
1 80E»03

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
NO
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
1.38E-03

NO
NO

1.10E*01
2.03E+04
2.40E«00
1 74E+01
373E+02

NO
520E401

NO
NO

680E+01
ND

1 27E+00
ND

6.87E+00
1.81E404

ND
NO

3.27E+01
840E»01
1.39E*01
1 55E»02

ND
ND

840C-.01
333Et04
1 42E+02
933E+03
800E*02
5.61E-02
1 75E*00
3.73E401

ND
ND

4.20E403
ND

353E402
ND
ND
ND

580F.401
641E402

18
Max>BK?

No

Yes
Yes
No
No
No

No

No

No

Yes
Yes

Yes
No
No
No

No
No
No
No
No
Yes
No
Yes

No

No

No
Yes

Pass
EN/BK?

Yos
No
No
No
No
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
No
Yes
Yos
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E400
" ~2!80E407

1.70E404
1.00E408
1 .OOE405
820E402
3.00E400
1.40E405
1.SOE403
8.00E403
8.00E402
8.00E+03
8.10E407
7.80E404
2.11E403
4 10E405
2.00E403

NA
7.20E405
2.10E405
4.20E402
7.80E405
1.20E405
8.20E404
230E406
1 .20E407
8.20E407

NA
7.50E402

NA
910E404
610E402
1 OOE*04
2.10E404
2.40E404
6.10E408

NA
6.10E407

NA
1 .60E402
650E405
1.00E403
1 40E404
610E405

Is
Max>DC?

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE400
280E407
370E405
1 OOE+08
1.00E405
820E401
6.10E401
140E404
2.10E403
1 70E405
1 70E404
1 70E405
6 10E407
I.70E406
408E402
4 10E406
200E402

NA
9.00E403
1 30E403
4.10E403
1.70E407
1 20E404
820E403
230E408
1 20E406
820E407

NA
7.50E402

NA
8.70E+03
6 10E40I
1 OOE»04
4 10E403
520E405
610E408

NA
610E407

NA
1 60E402
420E404
1 OOE403
1.40E403
6 10E404

Is
Max>DC?

No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tk>rl
<f ler 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<BK

<Tk»rl
<Tler 1
cTler 1
<Tler 1
<Tierl
<Tlei 1
<Tier 1
<Tler 1
cTierl
<Tler 1

EN
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tlerl
<Tler 1
<Tier 1
<Tler 1

EN
<Tler 1

EN
<Tierl
<Tierl
<Tlerl
<Tier 1
<Tlerl
<Tier 1

EN
<Tier 1

EN
<Tlerl
<Tier 1
<Tler 1
<Tier 1
<Tler 1

Is
Avg>100x

DC?
No
No"
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
NO
No
No
No
No
No

No

No
No
No
No
No
No

No

No
No
No
No
No
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Surface Soil Industrial TACO Screen
Fill Area G

ENSR International
Page 22 of 28

Constituent
Total 2.3,7.8-TCDD TEQ
4,4'-DDT
Alpha Chlordane
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
della-BHC
Oieldrin
Endosullan 1
Endosulfan II
Endosulfan sullate
Endrin
Endrln aldehyde
Endiln kelone
Gamma Chlordane
Heptachlor epoxlde
Iron
lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Potassium
Total PCBs
Vanadium
Zinc

Units
ug/Vg
ug/kg
uoAg
mg/kg
mg/kg
mgAg
mg/kg
mg/kg
mg/Vg
mg/kg
mo/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug*g
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

FDD

100%
75%
50%
100%
50%
100%
100%
100%
100%
100%
100%
100%
100%
75%
25%
25%
25%
50%
50%
50%
50%
75%
25%
100%
100%
100%
100%
100%
25%
100%
100%
100%
50%
100%
100%

Mean
305E-03
1.15E-01
1.90E-01
1.30E+04
6.B5E-01
7.19E+00
1.17E402
5.89E-01
2.80E-01
973E403
1.93E401
733E(00
1 83E402
103E-01
6.20E-02
220E-01
340E-01
1 50E-01
1 48E-01
3.95E-01
9.10E-01
2.02E-01
2.20E-01
184E404
1.36E+01
4.09E+03
544E+02
2.45E-02
9.40E-01
5.19E-01
1.89E+01
145E+03
1 B1E+01
358E.01
609E401

Maximum
Detected

Concentration
(Max)

835E-03
1.60E-01
2.60E-01
1.50E+04
7.20E-01
8.05E*00
1.40E+02
6.40E-01
3.90E-01
1 40E.04
220E+01
8.BOE400
2.90E402
1.82E-01
6.20E-02
2.20E-01
3.40E-01
1 80E-01
1.55E-01
670E-01
1.03E+00
3.10E-01
220E-01
200E404
1.60E401
495E403
7.40E+02
290E-02
940E-01
7.80E-01
2.15E401
1 70E»03
465E+01
400E401
6.95E401

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
NO
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yos
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E-01
1.41E401

NO
2.54E+04
3.80EtOO
1.91E+01
3.63E<02
1.51E+00
865E+00
3.35E+04
393E401
1 55E+01
209E*02

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

380E+04
1.85E+02
1 72E404
883E+02
1 77E-01

ND
202E400
4 27E*01
473E403
Seo noles
690E+01
8.0BE402

Is
Max>BK?

No
No

No
No
No
No
No
No
No
No
No
Yes

No
No
No
No
No

No
No
No

No
No

Pass
EN/BK?

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yos

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E+00
1.70E+04
4.00E+03
I.OOEtOS
8.20E+02
3.00E+00
1 40E405
2.11E*03
2.00E403

NA
4.20E+02
1 20E405
820E404
900E402
400E+02
1 20E*07
1 20E+07
120E+07
610E+05
610E405
6.10E405
4.00E.03
6.00E*02

NA
750E402

NA
910E+04
6.10E402
1 OOE»07
1 OOE404
2.10E404

NA
1 OOE403
1.40E404
6.10E405

IS
Ma»DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E400
1.00E405
120E404
1.00E405
8.20E+01
6.10E401
1.40E404
4.08E402
200E402

NA
4 10E+03
1 20E404
8.20E+03
210E+03
310E403
1.20E+08
1.20E40B
120E+06
8.10E+04
610E.04
6.10E+04
1 20E«04
2.70E+03

NA
7.50E402

NA
8.70E+03
6 10E+01
1.00E406
1.00Et04
4.10E+03

NA
1.00E403
1.40E+03
6.10E404

Is
Ma»DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler I
<Tler 1
<Tier 1
<Tlerl
<Tier 1
<BK

<Tier 1
<Tler 1
<Tler 1

EN
<Tiei 1
<Tior 1
<Tiarl
<Tier 1
<Tierl
<Tler 1
<Tler 1
<Tier 1
<Tterl
<Tierl
<Tler 1
<Tler 1
<Tierl

EN
<Tler 1

EN
<Tier 1
<Tler 1
<Tterl
<Tler 1
<Tier 1

EN
<Tierl
<Tier 1
<Tlerl

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No

No
No
No

I
ISJ
1/1
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Surltce Soil Indutlrlal TACO Screen
Fill Area H

ENSR International
Page 23 ol 28

Constituent
Tolal 2.3,7.8-TCDD TEQ
2.4-DB
2-Hoxanone
4,4'.DDE
4.4--DDT
Aldhn
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anlhracono
Bcnzo(a)pyrene
Benzo(b)lluo'anihone
3enzo(o,h,l)peryiene
Benzo(IOIIuoian1hene
Beryllium
I)ls(2-Elhylhexy1)pmhalale
Cadmium
Calcium
Carbon disullide
jhrontiuin
Chrysene
Cobalt
Copper
Endosullan II
Endrin ketono
Fluoranlhene
Gamma Chlordane
Noplachlor
Heplachlor epoxide
lndeno(1,2.3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Meihoxychlor
Molybdenum
Nickel
Pentachlorophcnol
Phenanlhfono
Poiassium
Pyrene
Selenium
Silver
Sodium
Teuachloroelhene
Thallium
Tolal PCBs
Vanadium
Zinc

Unlli
up/kg
ug/kg
ug/kfl
uoykg
"0*0 .

... "0*0
mryvg
mglkg

....•"0*9 ..

uoyVg
upAg
ug/kg
ug/kg
ugyxg
mg/xg
upykg
mpykg
mg/kg
u»?0 .
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uoAg
ug*g
mg*g
mg*g
mp/kg
mpykg
mg*g
upykg
mg/kg
rng/kg
ug/kg
ug/kg
mrykg
u(Xkg
nig/kg
mg/kg
mpykg
ug/Vg
mg/k9

ug*g
mo*o
mg/xg

Number of
Sample!
Analyzed

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

FOO

100%
50%
25%
75%
75%
50%
100%
100%
100%
100%
75%
75%
75%
25%
75%

100%
50%
100%
100%
25%
100%
75%

100%
100%
25%
75%
75%
50%
25%
75%
50%
100%
100%
100%
100%
100%
50%
100%
100%
25%
25%
100%
75%
75%
75%

100%
25%
25%
75%
100%
100%

Mean
5 336 01
874E.OO
570E.OO
344E401
451E.OI
82IE.OO
795E.03
1 57EtOO
2 28E«OI
1 I2E402
1 04E»02
993E.OI
1 I3E»02
1 61E.02
968E401
1 52C.OO
1 046.02
903E.OO
1 76Et04
342E<00
1 95E.01
1 58E.02
IOOE.OI
3 75E.02
3 57E400
2 50Ei01
1 70E.02
1 47E.01
1 28E.OO
1 ME. 01
918E«OI
163E.01
1 46E.O?
202Et03
437E.02
284E01
454E.OI
495E.OO
340E<01
232E.02
963E401
1 I6E>03
1 58E.02
1 58E.OO
1 39E.OO
2 4BE402
873E400
lOIEtOO
660EI02
300E.01
1 28E.03

Maximum
Detected

Concentration
(Max)

1 29E*00
970E«00
570EtOO
860E.OI
I 10E402
2 10E«6^
1 40E<04
230E.OO
640E>01
1 20E.02
1 30Ei02
1 10E.02
I 40E.02
370E.02
1 30E.02
380E.OO
1 20E.02
2 20E401
4 20E<04
430E(00
230E«OI
300E<02
200E.OI
480E.02
720E.OO
820Ei01
240Ei02
300E.01
2006.00
440E.OI
100Et02
1 80E»04
230E<02
250E.03
720Ei02
770E01
1 3OE.02
1 lOEtOI
700E.OI
24IE.02
1 10E.02
1 60E.03
1 90E.02
4 70E«00
2 70EtOO
390E.02
1 70E«01
250E»00
1 52E.03
450E.OI
360E.03

Ettenllal
Nutrient

(EN)7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E01

NO
330E.01
161E.OI
1 4IE.OI

ND
254E.04
380E.OO
1 91E.01
363Ei02
240Ei02
1 876.02
1 79E«02
1 27E.02
208E(02
1 51E<00
322Et02
865E.OO
335E«04

ND
393E.01
2 73E<02
1.55E.OI
209E.02

ND
ND

502Ei02
ND
ND
NO
ND

380E.04
1 85E.02
1 72E«04
883E.02
1 77E01

ND
202EiOO
427E.01
See nolos
335E.02
473Ei03
4 35E«02

NO
1 35E.OO
577E.02

ND
ND

See notes
690E.OI
808C.02

ll
Max>BK?

Yes

No
Yes
Yes

No
No
Yes
No
No
No
No

Yes
No
Yes
No
Yes
Yes

No
Yes
Yes
Yes

No

No
Yes
No
No
Yes

Yes
Yes

No
No
No

Yes
No

No
Yes

Pan
EWBK?

No
No
Yes
No
No
No
Yos
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No
Yos
No
No
No
No
No

Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
No

Taco Tier 1
Induilrlal Direct

Contact (DC)
Concentration

1 OOE.OO
700E.06
290E»06
1 70E«04
1 70E«04
300E(02
1 OOE*05
820E.02
300E.OO
140E<05
800E.03
800E.02
800Et03
6 10Ei07
780Et04
2 IIEt03
4 10E»05
200Ei03

NA
720E.05
420Ei02
780E.05
1 20E405
820Et04
1 20E»07
610E.05
8 20E.07
4OOE<03
1 OOE<03
600E<02
BOOE.03

NA
750Et02

NA
9 IDE. 04
6IOE.02
1 OOE«07
100E.04
2 IOE.04
240E<04
6 IDE. 08

NA
610E»07
1 OOE.04
1 OOE.04

NA
2 OOE.04
1 60E«02
1 OOE.03
140E404
6 10E405

ll
Max>OC?

Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Nu
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Taco Tier 1
Conltructlon
Worker Direct
Contact (DC)

Concentration
100E400
700E.06
290E.06
3 70E405
100E405
610E403
1 OOE.05
820E.OI
610E.01
1 40E404
1 70E405
1 70Ei04
1 70E405
6 10E«07
1 70E<06
408E>02
4 10E406
200E402

NA
900E403
4 10E403
1 70Et07
1 20E404
8 20E.03
I20E406
610E404
820E.07
1 20E.04
1 60E404
270E403
1.70E405

NA
750E402

NA
870E.03
610E401
IOOE.06
1 OOE.04
410E403
520E«05
6 IOE.08

NA
610E407
1 OOE.03
1 OOE.03

NA
280E404
i60E402
1 OOE.03
140E403
610E404

l>
M.x.DC?

Yes
No
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

COPC?

Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reaaon
>Tler 1

<Tier 1
<Tier 1
•cTier 1
.rTler 1
<Tler 1
<Tiorl
<Tier 1

>Tier 1
<Tierl
<Tler 1
<Tier 1
<Ticr 1
<Tier 1
<Tier 1
iTici 1
<Tier 1
<Tierl

EN
.:liorl
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Tiei 1

EN
<Tier 1

EN
<Tier 1
<Tierl
<Tlerl
<Ti«rl
<Tier 1
<Tierl
<Tiei 1

EN
<Tierl
<Tier 1
<Tier 1

EN
<Tier 1
<Tierl

>Tlei 1
• Tier 1
<Tierl

ll
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No

No
No
No
No
No
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Surface Soil Industrial TACO Screen
Fill Area I

ENSR International
Page 24 of 28

Constituent
1 ,2.4-Trichlorobenzene
1,4-Dichlorobenzene
Total 2.3.7.B-TCDD TEO
2,4 DB
2.4-Dlchlorophenol
2-Nilroaniline
4,4'-DDD
4,4'-DDE
4.4'-DDT
4-Chloroaniline
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
[3enzo(a)anlhracene
3enzo(a)pyrene
9en7o(b)fluoranlhene
Benzo(g,h,l)perylene
Benzo(k)fluoranlhene
Ben/ilium
bls(2-Elhythexyl)phthalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Oibenzo(a,h)anlliracene
Dibenzoluran
Dleldiin
Dl n bulylphlhalalo
Endosullan 1
Endosuilan II
Endosullan sulfale
Endrin
Endrln aldehyde
Endrin kelone
Fluoranlhene
Fluorene
Qamma Chlordane
Heplachlor
Heptachlor epoxkte
Mexachlorobenzono
lndeno(1 ,2.3-cd)pyrene
Iron

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mgAg
mg/kg
ug/kg
no/kg
ug/kg
ug/kg
ug/kg
mg/kg
uo/kg
mg/kg
mg/kg
ug/kg
mg/Xg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

Number ol
Samples
Analyzed

4
4
4
4
4
4
3
3
3
4
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
4
3
3
3
3
3
3
4
4
3
3
3
4
4
4

FDD

25%
25%
100%
25%
25%
25%
100%
100%
67%
50%
100%
33%
100%
50%
100%
100%
too%
75%
75%
75%
75%
75%
100%
25%
100%
100%
25%
100%
75%
100%
100%
50%
25%
100%
25%
100%
100%
33%
100%
100%
100%
100%
25%
100%
67%
100%
25%
50%
100%

Mean
1 11E402
4.60E+01
334E+00
1 27E401
8.20E401
1.60E+02
6.69E.01
103E402
1 .57Et02
4.84E403
848E401
2.65E400
5.64E403
236E402
606E«00
7.79E400
281F402
653E402
629E402
8 14E402
488E402
3 10E+02
9.10E-01
8.75Ei01
1 12E*01
1 57E*05
1.48E<02
333E+01
662Et02
1 21E*01
6.66E+03
1 23E*02
925E+01
7.04E401
5.20E+01
888E401
2.06E402
865E400
8.22E401
515E402
242E402
1.66E403
1.25E+02
1.32E402
2.48E401
485E401
5.48E401
484E*02
1 08F<04

Maximum
Detected

Concentration
(Max)

1.BOE402
4.60E+01
127E+01
2.91E+01
8.20E401
1.60E+02
2.00E.02
3.00E*02
4.60E+02
1.80E404
2.50E+02
265E+00
8.00E403
730E+02
B40E+00
1.20E*01
740E+02
220E+03
2.20E+03
280E.03
1 60E*03
9.60E+02
1.70E+00
8.75E»01
3.10E401
235E+05
3.20E.02
650E+01
2.20Et03
330E+01
1 30E+04
3.60E*02
1 .OOE+02
2.00E+02
5.20E+01
2.60E+02
6.00Et02
880E400
2.40E*02
1.50E«03
7.00E402
600E403
2.30E+02
380E402
6.90E401
1 40E402
1.10E402
1.60E403
1 60E404

Etsenllal
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Surface Soil
Background (BK)

Concentration
ND
ND

1 24E-01
ND
ND
ND
ND

1 61F401
1 41E+01

NO
ND
ND

254E404
1 60E402
380E+00
1 91E401
363E402
240E402
1 87E402
1 79E402
1 27E402
2 08E402
1 51E+00
322E402
865E400
335E404
6.40E401
393E401
273EI02
1 55E401
209E402

ND
ND
ND

3.12E402
ND
ND
ND
NO
ND
ND

502E402
ND
ND
ND
ND
ND
ND

380E»04

Is
Max>BK?

Yes

Yes
Yes

No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No

Yes

No

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
YDS

Taco Tier 1
nduslrlal Direct
Contact (DC)

Concentration
320E40B
1.70E407
t.OOE+00
7.00E+06
6.10E»06
5.00E404
2.40E404
1.70E+04
1 70E+04
820E406
3.00E402
4.00E403
1.00E405
6 10E408
820E402
3.00E400
1.40E405
B.OOEtOS
800E.02
8.00E403
610E407
780E+04
2.11E+03
4.10E405
2.6bE403

NA
290E405
420E402
780Et05
1.20E*05
820E404
8.00E402
510E406
4.00E402
230E406
1.20E407
1 20E407
1 20E407
6.10E405
610E405
610E405
820E407
820E407
400E403
1.00E403
OOOE402
1 80E403
8.00Et03

NA

Is
Max>DC7

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
920E405
340E405
1 .OOEtOO
7.00E408
6.10E+05
5.00E+04
5.20E405
3.70E+05
1.00E+05
8.20E405
6.10E+03
1 .20E404
1.00E+05
610E+08
B20E401
6.10E401
1.40E+04
1.70E405
1.70E404
1.70E+05
6.10E+07
1.70E+06
4.0BE402
4.10E«06
2!OOE+02

NA
620E+08
4.10E403
1 70E407
1.20E404
820E403
1.70E+04
5.10E406
3.10E+03
2.30E+06
1.20Et06
1 20E406
1 20E406
6.10E404
6 10E404
6.10E404
8.20E407
820E407
1 20E+04
1 60E*04
2.70E+03
2.60E403
1.70E405

NA

Is
Msx>DC?

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tlerl
<Tterl

>Tier I
<Tler I
<Tier I
<Tier I
<Tierl
<Tlerl
<Tier 1
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
<Ticrl
<BK

<Tier 1
<Tiorl

>DCind
<Tier 1
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tlerl

EN
< Tier 1
<Tier 1
<Tier 1
<Tlor 1

>DCcw
<Tier 1
<Tier
<Tler
<Tier
<Tier
<Tler
<Tier
<Tier
<Tler
<Tier
<Tler
<Tlor
<Tler
<Tler
<Tier
<Tier 1
<Tier 1

EN

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Surface Soil Induslrlal TACO Screen
Fill Area I

ENSR International
Page 25 ot 28

Constituent
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Pyrono
Selenium
Silver
Sodium
Toluene
Total PCBs
Vanadium
Zinc

Unlit

mg/kg
mo/kg
mg/kg
mg/kg
ug/Vg
mg/Kg
mo/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
nig/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Sample*
Analyzed

4
4
4
4
3
4
4

FOD

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
75%
100%
100%
25%
75%
100%
100%

Mean
6.95E+02
1 24E404
203E402
6.04E-01
1.03E403
5.8GE400
354E401
634E402
8.80E402
124E403
1.35Et03
1 10E400
8.71E+00
635E402
289E400
313E404
1.87E+01
1.43E»03

Maximum
Detected

Concenlrillon
(Max)

1 50E403
190E404
3.00E402
2.00E400
3.00E403
8.50E«00
6.50E*01
1.65E403
330E403
1.50E403
470E403
180E400
190E401
8.70E402
330E400
1 21E405
2.60E401
2.80E403

Essential
Nutrient
(EN)?

No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration
1 85E402
1 72E404
883E402
1 77E-01

ND
202E400
4.27E401
See notes
335E402
473E403
435E402

ND
1 35E400
5.77E402

ND
See notes
690E401
808E402

Is
Ma»BK?

Yes
Yes
No
Yes

Yes
Yes

Yes
No
Yes

Yes
Yes

No
Yes

Pass
EN/BK?

No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

7.50E402
NA

9.10E404
8.10E402
1.00E407
1.00E404
2.10E404
2.40E+04
6.10E408

NA
6.10E+07
1.00E404
1 OOE404

NA
6.50E405
1 OOE403
1 40E404
6.10E405

Is
Ma»OC?

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
750E402

NA
870E403
6.10E401
1.00E406
100E404
4.10E403
520E405
6.10E408

NA
6.10E407
100E403
1.00E403

NA
420E404
1.00E403
1.40E403
6 10E404

Is
Ma»DC?

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reason
Avg<Tler 1

EN
<Tk»l
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1

EN
<Tier 1
<Tier 1
<Tier 1

EN
<Tler 1

>Tler 1
<Tier 1
<Tlerl

Is
Avg>100x

DC?
No

No
No
No
No
No
No
No

No
No
No

No
No
No
No

I
M
00
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Surface Soil Industrial TACO Screen
Fill Area L

ENSR International
Page 26 ol 28

Constituent
Tolal 2.3,7.8-TCDD TEO
2-Melhylnaphthaleno
4.4'-DDE
4,4'-DDT
Acenaphlhene
Aldrln
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benzo(a)pyrene
Bcnzo(b)lluoranlhene
Uenzo(g,h,i)perylene
Benzo(k)fluorantheno
Beryllium
bela-BHC
bis(2-Ethythexyt)phllialale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobail
Copper
Cyanide, Total
Dibenzo(a,h)anthracene
Oibenzoluran
Dieldrin
Endrin kelone
Fluoranlhene
Fluorene
Gamma Chlordane
Heplachlor epoxide
lndeno(1 ,2,3 cd)pyiene
Iron
lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
I'yrene

Units

"9*9.
ug/kg
ug/kg

_U9"<9_
.."9*9....

ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

"9"<g
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
m»*9.
ug/kg
mg/kg
mg/kg
mg/Vg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4_._.....

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4

4
4

FOD

100%
25%
75%
25%
50%
25%
100%
75%
100%
100%
100%
75%
75%
75%
75%
75%
100%
25%
50%
100%
100%
75%
100%
75%
100%
100%
25%
50%
25%
25%
75%
75%
50%
75%
75%
75%
100%
100%
100%
100%
100%
50%
100%
25%
100%
25%
75%
100%
75%

Mean
3.60E-01
1.04E402
1 10E401
895E+00
4.81Et02
3.83E400
5.75E403
1.05E403
3.28E400
3.33E+01
1.71E+02
2.56E>03
2.30E+03
2.19E403
1.33E+03
2.29E403
148E400
1.66E400
1 90F.+02
560E+00
2.00E*04
4.80E+02
453E+01
2.64E.03
1 38E«01
1 76E*03
6.05E-01
455E+02
256E»02
7.83E400
1.23E401
5.77E403
4.21E+02
1.15E+01
5.85E400
1.5BE.03
230E+04
3.69E«02
2.49E+03
3.51E.02
322E-01
2.63E+01
1.45E401
1 49E402
4.68E401
238E402
362E*03
1 09E+03
4 27fc»03

Maximum
Detected

Concentration
(Max)

8.21E-01
1.40E+02
200E+01
1.60E401
1.60E+03
5.50E400
7.60E*03
3.60E403
5.40E400
3.70E401
2.50E+02
780Et03
7 .006+03
6.60E+6T "~
3.80E+03
6.80E403
1 60E400
3.70E400
3 10E+02
1 OOE401
290E+04
1.50E403
790E+01
780E403
1.70E«01
470E403
1.60E400
1 30E+03
750E402
1.20E401
2.80E+01
1.80E+04
1 .40E+03
2.10E+01
920E+00
4.80E403
320E404
9.40E+02
4.20E+03
6.50E402
560E-01
4.60E+01
230E+01
3.20E+02
5.50E401
240E.02
1 20E+04
1 70E+03
1 30n*04

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No

l>Jo
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No '
No
No
No
Yes
No
Yes
No
No
No
No
No
NO
No
No
Yes
No

Surface Soil
Background (BK)

Concentration
1 24E-01

NO
161E»01
1.41E+01

NO
NO

2.54E404
t60E«02
380E+00
1 91E401
363E+02
2.40E402
1 87E402
1 79E402
1 27E402
20BE+02
1 51E400

ND
322E402
865E400
3 35E404
640E401
393E401
273E+02
1 55E+01
209E402

NO
ND
ND
ND
ND

502E402
ND
ND
ND
ND

380E>04
1.85E+02
1 72E+04
8B3E.02
1 77E-01

ND
202E400

ND
427E401
See notes
335E+02
4 73K(03
4 35E.02

Is
Ma»BK?

Yes

Yes
Yes

No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
No
Yes
Yes
Yes
Yes
Yes

Yes

No
Yes
No
No
Yes

Yes

Yes

Yes
No
Yes

Pass
EN/BK?

No
No
No
No
No
No
Yes
No
No
No
Yes
No

"" No "
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E400
8.20E407
1.70E+04
1.70E404
1 20E408
3.00E+02
1.00E+05
6.10E408
8.20E+02
300E400
1 40E+05
8.00E403

'B'.OOE+OZ
800E+03
6.10E407
7.80E+04
2.11E403
9.00E+02
4.10E405
2.00E+03

NA
2.90E+05
4.20E402
7.80E*05
1.20E405
8.20E+04
4.10E+04
8.00E+02
510E.06
4.00E402
8.10E405
8.20E+07
820E407
400E+03
6.00E402
8.00E403

NA
7.50E+02

NA
9.10E404
6.10E402
1.00E+07
1.00E+04
8.20E+07
2.10Et04
2.40E404
6.10E408

NA
6 10E407

Is
Ma»DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E+00
8.20E406
3.70E+05
1.00E+05
1 .20E+08
6.10E+03
1.00E+05
610E408
820E+01
610E+01
1.40E404
1.70E405
1.70E+04~~

'i.7bE+05
6.10E407
1.70E+08
4.08E402
2 10E+03
4.10E406
200E402

NA
620E+06
4.10E+03
1.70E+07
1.20E404
8.20E403
4.10E+03
1.70E+64
5.10E406
310E+03
B.10E404
820E+07
8.20E+07
1.20E+04
2.70E+03
1 .70E+05

NA
7.50E+02

NA
B.70E403
8.10E401
1.00E+06
1.00E*04
820E+06
4.10E+03
520E405
610E+08

NA
6 10E*07

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tier
<Tler
<Tier
<Tier
<Tler
<Tler
<Tler
<Tler 1

>DCind
<Tler 1
<Tier 1

>DCind
<Tlerl
<Tler 1
tiler 1
<Tlerl
cTierl
<Tier 1
<Tlerl

EN
<Tlerl
<Tler 1
<Tler 1
<Tlerl
<T!eil
<Tier 1

>DCind
<Tier 1
<Tler 1
<Tler 1
<Tier
<Tier
<Tler
<Tier
<Tler

EN
Avg<Tier 1

EN
<Tler 1
<Tler 1
<Tier 1
<Tter
<Tler
<Tler
<Tier
<Tier

EN
<Tior 1

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
NO

No
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Surface Soil Industrial TACO Screen
Fill Area L

ENSR Internalional
Page 27 of 28

Constituent
Selenium
Silver
Sodium
Thallium
Toluene
Tola! PCBs
Vanadium
7inc

Units

mo/kg
mo/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4

FOD

100%
75%
100%
100%
25%
50%
100%
100%

Mean

3.08E400
8.13E-01
3.45E*02
1.B5E+00
608E«00
4 90E«02
443E+01
5.10E+02

Maximum
Detected

Concentration
(Max)

4.30E+00
1.20E»00
5.40E+02
210E+00
1 30E401
1 17E.03
490E*01
870E+02

Essential
Nutrient

(EN)?

No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO

1 35E+00
5.77E*02

NO
NO

See notes
6.90E»01
808E*02

Is
Max>BK?

No
No

No
Yes

Pass
EN/BK?

No
Yes
Yes
No
No
No
Yes
No

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

1.00Et04
1 OOE»04

NA
1 60Et02
650E*05
1 OOE+03
1 40Et04
6.10Ei05

Is
Max>DC?

No
No
No
No
No
Yes
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1.00E+03
1.00E+03

NA
1.60E+02
4.20Et04
1 OOE*03
1 .40E+03
6 lOE+Ot

Is
Max>DC?

No
No
No
No
No
Yes
No
No

COPC?
No
No
No
No
No
Yes
No
No

Reason
<Tler 1
<Tler 1

EN
•cTler 1
<Tier 1

>Tler 1
<Tier 1
<Tler 1

Is
Avg>100x

DC?

No
No

No
No
No
No
No

I
Ulo
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Surface Soil Industrial TACO Screen
Fill Area N

ENSR International
Page 28 of 28

Constituent
Total 2.3,7.8-TCDD TEO
4,4'-DDT
Aldrln
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
3ar!um
Renzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranlhene
3enzo(g,h,l)perylene
[3enzo(k)fluoranlhene
bela-BHC
bis(2-Elhylhexyl)phlhalate
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Diben2o(a,h)anlhracene
Oleldrin
Fluoranlhene
Gamma Chlordane
Indenol 1 ,2,3-cd)pyreno
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug'kg
mg/kg
ug'kg
mgfcg
rngftg
rngftg
ug'kg
no/kg
ug'kg
ug'kg
ug/kg
ug/kg
ug'kg
rngftg
mg/kg
mg/kg
ug'kg
mg/kg
mg/kg
ug/kg
ug/kg
ug'kg
ug/kg
ugftg
mg/kg
mg*g
rngftg
rngftg
mg/kg
ug'kg
mg/kg
mgkg 1
ug/kg
ug/kg
mg/kg
ug'kg
mg/kg
ug'kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

FOD

100%
25%
25%
25%
100%
75%
25%
100%
100%
100%
100%
100%
25%
100%
25%
25%
100%
100%
100%
100%
100%
100%
50%
25%
100%
25%
75%
100%
100%
100%
100%
100%
25%
100%
ioo%
100%
100%
100%
100%
25%
25%
100%
100%

Mean
976E-02
202E+00
103E400
967E-01
875E403
470E401
7.10E-01
633E400
593E402
168E402
1 87E+02
1.65E+02
1.44E402
2.18Et02
293E-01
1 01E402
8.46E-01
573E404
1 65E401
200E+02
584E+00
501E+01
7.25E+01
1.89E400
393E402
1 3BE400
1 44E.02
1 43E»04
1 38E402
7 18E403
3.74E+02
678E-02
20BE401
1 03E400
1.61E401
307E402
1 78E»02
1 40E*03
3.41E402
589E-01
513E401
238E+01
1 49E402

Maximum
Detected

Concentration
(Max)

3.45E-01
2.70E+00
1 28E400
1.10E400
1.10E404
580E401
7.10E-01
7.30EtOO
1 20E+03
2.70E402
330E402
320E402
3.00E402
3.60E402
338E-01
1 30E402
1 50E400
1.09E405
1 BOEtOI
3 10E+02
6.15E400
1 10E402
1.10E402
2 13E.OO
610E402
1 85E+00
2.50E402
1 50E404
4 10E402
1 15E404
4.10E+02
9.50E-02
550E401
1.45E400
1.70E+01
4.74E402
2.80E402
1.80E403
5.50E+02
6 HOE-01
1.78E402
2.90E+01
2.50E402

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
1 24E-01
1 41E401

NO
NO

254E*04
1 60E402
380E400
1.91E401
383E402
240E402
1 87E402
1 79E402
1 27E402
208E402

NO
3 22E402
B.65E400
335E404
393E401
273E402
1 55E401
209E402

NO
NO

502E402
NO
ND

3 eOF+04
1 85E402
1 72E404
883E402
1 77E-01

ND
202E400
427E+01
See notes
3.35E402
473E403
4.35E402

NO
See notes
690E+01
80BE402

Is
Max>BK?

Yes
No

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
No
Yes
No
No

Yes

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pass
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE400
1 70E404
300E.02
4.00E403
1.00E405
6.10E408
8.20E+02
3.00E400
1.40E405
800E403
800E402
800E.03
610E+07
780E404
900E+02
4 10E+05
2.00E403

NA
420E402
7.80E405
1 20E405
820E404
8.00E402
400E402
820E407
400E403
8 OOF (03

NA
750E(02

NA
910E404
6 10E402
1.00E407
100E404
2 10E-.04
2.40E+04
6.10E408

NA
6.10E407
1 OOE404
100E403
1.40E404
610E405

Is
Ma«>DC?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 OOE+00
1 OOE-.05
610E403
1.20E404
1.00E+05
610E408
820E+01
610E+01
1 40E+04
1 70E405
1.70E404
1 70E405
6.10E407
1.70E406
2.10E+03
4.10E406
2.00E402

NA
4.10E403
1 70E407
1 20E*04
820E403
1.70E+04
3.10E403
8.20E407
1.20E404
1 70E+05

NA
750E402

NA
8.70E+03
6 10E401
100E406
100E*04
4.10E403
5.20E405
6.10E408

NA
8.10E407
1.00E403
1.00E403
1 40E403
6 10E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "I
No
No

Reason
<Tler I
<Ti«r
<Tler 1
<Tierl
<Tler
<Tier
<Tier
<8K

<Tier
<Tier
<Tier
<T!er
<Tier
<Tler
<Tler
<Tier
<Tier

EN
<Tier
<Tier
<Tler
<Tier
<Tier
<Tier
<Tier 1
<Tierl
<Tler 1

EN
<Tier 1

EN
<Tler 1
<Tier 1
<Tier 1
<Tierl
<Tierl
<Tterl
<Tierl

EN
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1

Is
Avg>100x

DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
NO
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No
No
No
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX G
COPC SELECTION FOR THE SOIL TO GROUNDWATER PATHWAY

This appendix presents the screening tables for identifying COPCs for the soil to groundwater
pathway. COPCs for surface soil for each transect, for subsurface soil for each transect, and for
surface soil for each fill area (excluding Fill Area M, which is included in the sediment removal action)
are identified using the "Soil to Groundwater Standards" presented in Appendix C Table C-3. The
screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 soil to groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening tables are presented in the following order:

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Subsurface soil - Transect 1

• Subsurface soil - Transect 2

• Subsurface soil - Transect 3

• Subsurface soil - Transect 4

• Subsurface soil - Transect 5

• Subsurface soil - Transect 6

• Subsurface soil - Transect 7

June 1.2001
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Sauget Area 1
HHRA-EE/CA and RI/FS w/.'ftwtttf.i'rrm

• Surface soil - Fill Area G

• Surface soil - Fill Area H

• Surface soil - Fill Area I

• Surface soil - Fill Area L

• Surface soil - Fill Area N

For metals and ionizable organics, the soil to groundwater pathway screening values are pH
dependent. The screening conducted in the above tables used the lowest screening value available,
regardless of pH. In Tables G-2, G-3 and G-4 that follow the tables listed above, constituents that
failed the initial soil to groundwater screen for transect surface soil, transect subsurface soil, and fill
area surface soil are then compared to area-specific pH-specific soil to groundwater pathway
screening values, where available. Many of the initial COPCs were screened out based on this site-
specific screening step.

The screening results are summarized in Section 3.3.1 of the text.

As shown in Table G-1, TACO Tier 1 soil to groundwater screening values were not available for the
following 23 constituents:

• 2,4-DB

• 2-Butanone (MEK)

• 2-Hexanone

• 2-Nitroaniline

• Aluminum

• Calcium

• Chromium

• Cobalt

• Dibenzofuran

• Dicamba

• Iron

• Lead

• Magnesium

• Manganese

• MCPA

June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS mSajmfioiim

• MCPP

• Molybdenum

• Potassium

• Silver

• Sodium

• Total 2,3,7,8-TCDD TEQ

• Total PCBs

• Vanadium

Of these, the following 5 are essential nutrients:

• Calcium

• Iron

• Magnesium

• Potassium

• Sodium

USEPA provides soil screening levels (SSLs) (USEPA, 1996a, b; as referenced in Section 8 of the
HHRA report) for the soil to groundwater pathway for the following 5 constituents (followed by the SSL
value for a DAF of 20):

• Chromium III (any value protective of underlying groundwater)

• Chromium VI (38 mg/kg)

Although soil concentrations exceed the hexavalent chromium screening value in Transect 1
surface soil, Transect 2 surface soil, Transect 7 subsurface soil , Site I surface soil and Site L
surface soil, there is no reason to believe that hexavalent chromium is present at the site.
Therefore, chromium is not identified as a COPC for the soil to groundwater pathway.

• Lead (no soil to groundwater SSL - direct contact evaluation appropriate for this constituent)

• Silver (32 mg/kg)

There are no exceedances of the SSL for silver.

• Total PCBs (no soil to groundwater SSL - direct contact evaluation appropriate for this
constituent)

^ June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

• Vanadium (6,000 mg/kg)

There are no exceedances of the SSL for vanadium.

The purpose of the soil to groundwater screen is to identify where soils may serve as a source of
constituents to underlying groundwater. The Sauget Area 1 Sites have been in place for many years,
and have not seen recent disposal activity. Therefore, it they are serving as a source of constituents to
underlying groundwater, those constituents should be detectable in groundwater at levels of concern.
Therefore, the list of groundwater COPCs was compared to the list of remaining constituents lacking
soil to groundwater screening values to determine if significant leaching has occurred. The following
constituents were not identified as COPCs in groundwater. Therefore, they are eliminated from further
consideration in the soil-to-groundwater pathway:

• 2,4-DB

• 2-Butanone (MEK)

• 2-Hexanone

• Aluminum

• Cobalt

• Dibenzofuran

• Dicamba

• Manganese

• MCPA

• MCPP

Therefore, the following 3 constituents are detected in soil and identified as a COPC in groundwater:

• 2-Nitroaniline

• Molybdenum

• Total 2,3,7,8-TCDD TEQ

2-Nitroaniline was detected in one soil sample in Site I, and was not identified as a COPC for soil. It
was identified as a groundwater COPC in one well in Site H, but was not detected in Site H soil.
Therefore, 2-nitroaniline is not identified as a soil to groundwater COPC.

Molybdenum was identified as a groundwater COPC in one well in Site G. Although it was detected in
soil samples from Site G, all concentrations were below background. Therefore, molybdenum is not
identified as a soil to groundwater COPC.

—_ —- ^ — — — _ ^ _ _ — — ri c ~ " ~" "~~~"
June 1,2001
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Total 2,3,7,8-TCDD TEQ was identified as a direct contact COPC in Site H and Site I soils. Total
2,3,7,8-TCDD TEQ was also identified as groundwater COPC in sample locations in Site G, Site H and
Site I. Given the limited mobility of dioxins in the soil environment, there is the strong potential that the
observance of dioxin in groundwater at these Sites is due to its presence in fill material that is
saturated with groundwater rather than due to transport from the soil to groundwater. Therefore, Total
2,3,7,8-TCDD TEQ is not identified as a soil to groundwater COPC.

f~* c.
June 1.2001
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Table G-1
Evaluation of Constituents Lacking Soil to Groundwater Criteria
Sauget Area 1 - EE/CA and RI/FS
Human Health Risk Assessment

Constituents Without Soft
to Cfroundw&erfRaftiiwsy*

- ' - • ••-~v"'.'> "v ; '< - - ' .' -i.'.^, ;. Kf *^Tj£

'• -^un^fma^t^fyi

2,4-DB
2-Butanone (MEK)
2-Hexanone
2-Nitroaniline
Aluminum
Calcium
Chromium
Cobalt
Dibenzofuran
Dicamba
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Molybdenum
Potassium
Silver
Sodium
Total 2,3,7,8-TCDD TEQ
Total PCBS
Vanadium

^ ^ ., :••
•~ : ̂ ssenttol:rl

Nutrient

X

X

X

X

X

.̂ vVUI|JNB HMJVJ>?

.••</:f38BsrV'S

X

X

X

X
X

^Jlt^K^JS-S'*;

V;.-.-".::rX*r.̂ .̂ ':""?i-:;̂

X
X
X

X

X
X
X

X
X
X

^£'i££' <''-''-*• '-'• *•-'.•'-'•• • • • • ' - - " • • '-•**!««'.- —••-..-.•. .%:•*•} •• -y. -.

«eeText1or

X

X

X

Notes:
SSL - Soil Screening Levels
COPC - Constituent of Potential Concern

Table G-1 .xls June 1, 2001
Revision 1
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Surface Soil - Soll-lo-Oroundwalor TACO Screen
Transect 1

ENSR International
Page 1 of 35

3onstlluent
Total 2,3,7,8-TCDD TEQ
2,4-D
2-Bulanono (MEK)
2-Hoxanone
4.4'-DDE
4,4'-DDT
Acetone
Aluiiilnuin
Antimony
Arsenic
Bailum
Benzene
Jcryllkiin
bls(2-Elliylliexyl)phtl)alate
Cadmium
Calcium
Carbon dlsulllde
Chlorobonzene
Chrornium
Coball
Copper
Dlcamba
Dloldrin
Endosulfan sullato
Endrin ketone
Fluoranthene
Heptaclilor epoxlde
Iron
lead
Magnesium
Manganese
MCPA
Mercury
Molhoxychlor
Molhylene chloride (Ulchlorome
Molybdenum
Nickel
Pontachlorophonol
Potassium

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ugkg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ing/kg

Number of
Samples
Analyzed

5
10
id
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
to

Frequency
of Detection

100%
10%
20%
10%
70%
50%
50%
100%
80%
100%
100%
10%

100%
10%

100%
100%
10%
10%

100%
100%
100%
40%
30%
40%
70%
10%
60%
100%
100%
100%
100%
40%
100%
50%
20%
100%
100%
90%
100%

Average
<Av8)

6. 16E-03
3.60E+00
1.81E+01
6.80E+00
3.04E-01
4.81E-01
1.79E+02
9.89E+03
1.84E400
8.10E+00
1.83E+02
2.83E400
6.30E-01
1.05E402
2.74E+00
5.91E+03
2.50E+00
3.03E+00
1.89E+01
7.01E+00
1.32E+02
3.06E+00
5.76E-01
2.61E-01
2.66E-01
6.60E+01
2.60E-01
1.60E404
7.29E+01
4.40E+03
3.65E+02
2.71E403
6.25E-02
2.0BE+00
2.20E+00
5.03E-01
1.95E+01
2.96E402
2.00E403

Maximum
Detected

Concentration
(Max)

1.31E-02
3.60E+00
3.20E+01
6.60E+00
5.65E-01
9.33E-01
4.40E+02
1.50E+04
2.60E+00
1.00E401
2.40E+02
3.00E400
9.40E-01
1.GOE402
4.80E400
8.70E+03
2.60E400
4.00E+00
4.90E+01
9.20E+00
2.30E+02
6.35E+00
1.50E+00
4.50E-01
4.90E-01
6.60E401
5.07E-01
2.20E404
1.20E+02
5.30E+03
5.50Et02
7.40E403
9.90E-02
2.90E+00
2.40E400
8.60E-01
2.50E+01
4.82E402
2.80E403

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

Yes

Surface Soil
Background (BK)

Concentration
ND
NO
ND

3.30E401
1.61E401
1.41E401

ND
2.54E404
3.80E400
1.91E401
3.63E402

ND
1.51E400
3.22E402
8.65E400
3.35E404

ND
ND

3.93E+01
1.55E401
2.08E402

ND
ND
ND
ND

5.02E402
ND

3.80E404
1.85E402
1.72E404
8.83E402
1.45E404
1.77E-01

ND
1.14E401
2.02E400
4.27E401
Soo notos
4.73E403

Is
Max>BK?

•-
--
•-

No
No
No

No
No
No
No

f^lo
No
No
No
-•

Yes
No
Yes

--
•-

•-
No

No
No
No
No
No
No

No
No
No

No

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
7.70E403

NA
NA

2.70E405
1.60E405
1.60E404

NA
2.00E401
1.00E402
2.60E402
1.70E402
1.40E402
3.10E407
1.00E401

NA
1.60E405
6.50E403

NA
NA

3.30E+02
NA

2.00E401
9.00E404
5.00E403
2.10E407
3.30E+03

NA
NA
NA
NA
NA

5.00E-02
7.80E405
2.00~E+02

NA
4.00E402
1.00E402

NA

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No

"No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Reason
NA

<SQW
NA
<BK

<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<SGW

NA
<BK

<SGW
NA

<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK
<BK

<SGW
<SGW

<BK
<SGW

>SGW
EN
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Surface Sail • SolMo Groundwnter TACO Screen
Transect 1

ENSR International
Page 2 of 35

Constituent
Selenium
Silver
Thallium
Toluene
Total PCBs
Trichloroethene
Vanadium
Zinc

Units
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
to
10
10
10
10
to
10

Frequency
of Detection

20%
90%
40%
20%
100%
30%
100%
100%

Average
(Avg)

6.18E-01
3.94E-01
6.84E-01
2.84E400
1.01E+02
3.52E+00
2.84E+01
3.88E+02

Maximum
Detected

Concentration
(Max)

8.10E-OI
5.90E-01
9.80E-01
3.20E+00
2.31E+02
6.20E+00
4.10E+01
1.40EH03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND

1.35E+00
ND
ND

See notes
ND

6.90E+01
8.08E+02

Is
Max>BK?

No

-•
-•

No
Yes

Pass
EN/BK?

No
Yes
No
No
No
No
Yes
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

2.40E+00
NA

1.60E+01
2.90E+04

NA
3.00E+02

NA
2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No

Reason
<SGW
<BK

<SQW
<SGW

NA
<SGW

<BK
<SGW

i
VO
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Surface Soil
Transect 2

• Soil-to-Groundwater TACO Screen

ENSR International
Page 3 o» 35

Constituent
Total 2,3,7,8-TCDD TEQ
2-Butanone (MGK)
2-Hoxanono
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acolono
Aluminum
Antimony
Arsenic
Barium
3cn?o(a)anthracene
Bonzo(a)pyreno
3onzo(b)fluoranthene
3enzo(g.h.i)perylcno
3enzo(k)(luoranthene
Beryllium
bls(2-Ohylhexyl)phthalate
Cadmium
Calcium
Chromium
Chrysono
Cobalt
Copper
Dlcamba
bioldrin
Dl-n-bulylphlhalate
Endosulfan sullate
Endrin kelone
Fluoranthene
Gamma Chlordano
1 leplachlor epoxldo
Iron
Lead j-— --••
Magnesium
Manganese
MCPA
MCPP
Mercury

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
MfilO
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9.... ^

. . _ _ .

9 """
9
9
9
9
9
9
9

Frequency
of Detection

100%
~67%

11%
~ 11%

33%
56%
67%
100%
67%
100%
too%
22%
22%
33%
11%
22%
78%
33%
100%
100%
100%
33%
100%
100%
22%
11%
11%
33%
44%

_ 22%

"ii%
22%

ioo%
100%
100%
100%
22%
11%

100%

Average
(Avg)

5.87E-03
2.19E+61
4.80E+00
5.60E-01
3.80E-01
2.62E+00
2.17E402
1.21E+04
1.21E+00
7.94E+00
1.92E+02
5.90E+01
5^64E+6l
4.B7E+OI
4.00E+01
5.80E401
6.82E-01
7.07E+01
2.28E400
8.18E+03
2".J3E+01
6.23E+oi
7.76E40b
9.02E401
2.20E400
1.30E400
1.03E402
3.30E-01
5.95E-01
1.08E+02
2.00E-01
1.70E-01
1.90E+04
6.47E401
5.18E403
5.56E+02
1.75E403
1.91E403
G.91E-02

Maximum
Detected

Concentration
(Max)

9.94E-03
3.40E401
4.80E400
5.60E-01
4.80E-01
1.40E401
4.bOE402
1.80E404
I.70E400
1.00E401
2.30E402
7.20E401
7.20E401
7.20E401
4.00E401
6.30E401
1.10E400
9.40E401
2.80E400
1.60E404
4.80E40i
8.90E401
1.10E401
I.40E+02
3.10E400
1.30E400
1.20E402
4.70E-01
I.30E400
1 .50E402
2.00E-01
1.90E-01
2.50E404
880E401
9.50E403
1.20E403
5.50E403
7.60E403
9.40E-02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No ~
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND

"""" NO
3.30E401

ND
1.61E401
1.41E401

ND
2.54E404
3.80E400
1.91E401
3.63E402
2.40E402
1.87E402
1.79E402
1.27E402
2.08E+02
1.51E400
3.22E402
8.65E400
3.35E404

" 3.93E40i
2.73E402
1.55E401
2.09E402

ND
ND

3.12E402
ND
ND

5.02E402
ND
NO"""

3.80E404
1.85E402
1.72E404
8.83E402
1.45E404
9.97E403
1.77E-01

Is
Max>BK7

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
••

No

No
--

No
No

" N O
Yes
No
No
No

Pass
EN/BK?

No
l̂o

Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes

Taco Tier 1 Soll-
to-groundwaler

(SOW)
Concentration

NA
NA
NA

8.00E404
2.70E405
1.60E405
1.60E404

NA
2.00E401
1.00E402
2.60E402
8.00E403
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.10E407
1.00E401

NA
NA

8.00E405
NA

3.30E402
NA

2.00E401
2.30E408
9.00E404
5.00E403
2.10E407
4.80E404
3.30E403

NA
NA
NA

"NA "
NA
NA

5.00E-02

Is
Max>SQW7

No
No
No
No
No
No
No
No
No
No
No
No

""No""""
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

"De<

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No

member 2

Reaoon
NA
NA
<BK

<SQW
<SQW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
"NA

xSGW
<BK

<SGW
NA

<SGW
<SQW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
NA
<BK
<BK
<BK

9,2000 " """
sauget soil to groundwater screen.xls\SOIL - SS T2 Stats Revision 0



Surlnco Soil • Soil-to Gtouiidwnlor TACO Screen
Transecl 2

ENSR International
Page 4 of 35

Constituent
Mothoxychlor
Melhylone chloride (Dichloromo
Molybdenum
Nickel
Ponlachlorophenol
Phenanlhrene
Polassium
Pyrono
Selenium
Sliver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
ing/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
g
g
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

22%
11%
100%
100%
44%
22%
100%
22%
33%
89%
44%
11%
89%
100%
100%

Average
(Avg)

4.30E+00
2.00E+00
7.67E-01
2.18E+01
2.45E+02
5.65E+OI
2.53E+03
1.03E+02
6.01E01
3.44E-01
7.21E-01
3.02E+00
6.68E+01
4.22E+01
2.48E+02

Maximum
Detected

Concentration
(Max)

7.30E+00
2.00E+00
1.30E+00
2.70E+01
2.51E+02
6.10E+01
3.80E+03
1.20E+02
I.OOE+00
4.80E-01
1.30E+00
3.40E+00
1.84E+02
1.20E+02
3.10E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO

1.14E+01
2.02E+00
4.27E+01
See notes
3.35E402
4.73E+03
4.35E+02

NO
1.35E+00

NO
ND

Seo nolos
6.90E+01
8.08E+02

Is
Max>BK?

No
No
No
--

No
No
No

No

--
••

Yes
No

Pass
EN/BK?

No
Yes
Yes
Yes
No
Yes
Yos
Yos
No
Yes
No
No
No
No
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

7.80E405
2.00E+02

NA
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E401
2.90E+04

NA
NA

2.00E+03

Is
Max>8QW?

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Reason
<SQW
<SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
<SGW
<BK

<SGW
<SGW

NA
NA

<SGW
CD
I

sauget soil to groundwater screen.xls\SOIL - SS T2 Stats
December 29, 2000
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Surface Soil - Soll-to-Groundwater TACO Screen
Transect 3

ENSR International
Page 5 of 35

Constituent
Total 2.3,7,8-TCDD TEQ
2,4-DB
2-Bulanonc (MEK)
2-Hoxanono
4.4'-DDE
4,4'-DDT
Acelono
Alpha Chlordane
Aluminum
Anlhraceno
Anllmony
Arsenic
Barium
Benzene
Bonzo(a)anlhraceno
Benzo(a)pyrei\e
Honzo(b)iiuoranlhono
Benzo(g,h.l)perylene
Bonzo(k))luoranthene
Beryllium
bela-BHC
I)ls(2-Elhylhoxyl)phlhalato
Cadmium
Calcium
Carbazole
Chromium
Chiysono
Cobalt
Copper
Dlbenzo(a,h)anthracene
Dicamba
Dleldrin
Endrin kolono
Fluoranthone
Gamma Chlordane
lndeno( 1 ,2.3-cd)pyrene
Iron
Lead
Magnesium

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
to
10
to
10
10
to
10
10
to
10
10
10
10
10
10
10
to
to
10
to
10
10
10
to
10
io
to
10
10
10
10
to
10
10
10
10
10
10

Frequency
of Detection

100%
10%
60%
10%
50%
40%
60%
20%
100%
20%
40%
100%
100%
10%
50%
40%
60%
50%
40%
90%
10%
40%
100%
100%
10%

100%
70%
100%
100%
10%
20%
40%
20%
60%
30%
10%

100%
100%
100%

Average
(Avg)

3.07E-03
8.89E400
2.77E+01
6.90E400
6.22E-01
1.21E+00
3.08E402
1.48E400
9.46E403
3.85E+01
1.20E400
6.64E+00
1.65E+02
2.10E+00

.20E+02

.37E+02

.64E+02

.54E+02

.78E+02
5.87E-01
3.38E-01
1.31E+02
2.34E400
3.27E+04
8.80E+01
1.59E+01
1.63E+02
6.50E+00
6.S6E+01
7.15E401
8.BOE400
9.28E-01
4.60E-01
2.49E+02
1.40E+00
1.59E+02
1.45E+04
5.45E+01
6.25E403

Maximum
Detected

Concentration
(Max)

3.66E-03
4.10E+01
4.70E+01
6.90E+00
1.70E+00
1 .80E+00
6.70E402
5.80E+00
1.70E404
5.10E+01
1.90E+00
9.70E+00
2.20E+02
2.10E+00
4.80E+02
8.60E+02
9.76E402
8.30E+02
1.00E403
1.10E+00
7.50E-01
4.30E402
3.80E+00
2.50E+05
8.80E+01
2.30E+01
9.80E402
I.OOE+OI
7.90E+01
2.50E+02
2.30E+01
t 08E+00
7.50E-01
1.50E+03
5.10E+00
6.90E+02
2.20E404
9.00E+01
1. BOH +04

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
Yes

Surface Soil
Background (BK)

Concentration
ND
ND
ND

3.30E+01
1.61E+01
1.41E401

ND
ND

2.54E+04
1 .60E+02
3.80E+00
1.91E+01
3.83E+02

ND
2.40E402
1.87E402
1.79E402
1.27E+02
2.08E402
1.51E400

ND
3.22E402
8.65E400
3.35E404
6.40E401
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND
ND
ND

5.02E402
ND
ND

3.80E404
1.85E402
1.72E404

Is
Max>BK?

--
--
••

No
No
No

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
-•

Yes
No
Yes
Yes
No
Yes
No
No
--

--
Yes

No
No
Yes

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No
Yes
Yos
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA
NA
NA

2.70E+05
1.60E405
1.60E404
4.80E404

NA
5.90E407
2.00E401
1.00E402
2.60E402
1.70E402
8.00E+03
8.20E+04
2.50E404
2.10E407
2.50E405
1.40E402
3.00E400
3.10E407
1.00E40t

NA
2.80E403

NA
8.00E405

NA
3.30E402
7.60E403

NA
2.00E401
5.00E403
2.10E407
4.80E404
6.90E404

NA
NA
NA

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA
NA
NA
<BK

<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW

NA
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN

saugel soil to groundwater screen.xls\SOIL - SS T3 Stats
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Surface Soil - Soll-to-Qroundwater TACO Screen
Trnnsect 3

ENSR International
Page 6 of 35

Constituent
Manganese
MCPA
MCPP
Mercury
Mellioxychlot
Molybdenum
Nickel
Ponlachlorophenol
Phonanlhrene
Potassium
3ytene
Selenium
Silver
Thallium
Toluono
Total PCBs
Vanadium
Zinc

Units
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%
20%
20%
100%
10%

100%
100%
20%
40%
100%
30%
20%
40%
30%
30%
90%
100%
100%

Average
(Avg)

3.79E+02
1.54E+03
2.25E403
6.27E-02
2.60E+00
7.3BE-01
1.86E401
2.97E+02
1.33E+02
2.18E+03
2.39E+02
8.30E-01
2.98E-01
6.93E-01
3.17E+00
6.29E+01
2.68E+01
2.70E+02

Maximum
Detected

Concentration
(Max)

6.10E+02
4.00E+03
7.70E+03
9.30E-02
2.60E+00
1.40E+00
2.60E+01
7.40E+02
5.30E+02
3.70E+03
1.40E+03
3.20E+00
3.80E-01
1.40E+00
5.30E+00
1.18E+02
4.20E+01
4.60E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
8.83E+02
1.45E404
9.97E+03
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E-f02

ND
1.35E+00

ND
ND

See notes
8.90E+01
8.08E+02

Is
Max>BK?

No
No
No
No
•-

No
No

Yes
No
Yes

-•
No
--
--
--

No
No

Pass
EN/BK?

Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA
NA

5.00E-02
7.80E+05

NA
4.00E402
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E+01
2.90E+04

NA
NA

200E403

Is
Max>SQW?

No
No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No

Reason
<BK
<BK
<BK
<BK

<SGW
<BK

<SQW
>SQW

<SGW
EN

<SGW
>SGW

<BK
<SGW
<SGW

NA
<BK

<SGW

I '
ui'

sauget soil to groundwater screen.xls\SOIL - SS T3 Stats
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Surface Soil - Soll-to-Groundwoter TACO Screen
Transect 4

ENSR International
Page 7 of 35

Constituent
Total 2,3,7,8-TCDD TEQ
2,4-DB
2-Butanone (MEK)
2-MelhylnaphllialoMe
4,4'-DDE
4,4'-ODT
Acenaphlhene
Acenaphthylono
Acolono
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anlhracono
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,l)porylcne
Bonzo(k)lluoranthene
Beryllium
bola-BHC
bls(2-Elhylhexyl)phtholato
Cadmium
Calcium
Carbazole
Chromium
Clnyseno
Cobalt
Copper
dolla-BIIC
Dlbcnzo(n,li)nnll»acono
Dibenzofuran
Dicamba
Dleldrln
Endosullan sullato
Endrln kelono
riuoranlliono
Pluorene

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

_.4S*fl. .
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

5
10
10
10
10
10
10
to
10"
10
10
10
10
10
to
10
10
10
10
10
10
10
10
to
10
10
10
10
10
to
10
10
10
10
10
to
to
10
10

Frequency
of Detection

100%
10%
10%
20%
40%
50%
50%
30%
20%
40%
100%
60%
10%
100%
100%
80%
50%
50%
40%
50%
100%
40%
10%

100%
100%
50%
100%
90%
100%
100%
40%
10%
30%
20%
60%
20%
40%
90%
40%

Average
(Avg)

4.71E-03
7.68E400
1.50E401
6.68E+01
1.08E400
1.74E+00
2.11E+02
4.93E+01
9.68E+OT
1.32E+00
9.40E+03
3.65E+02
6.50E-01
6.76E+00
2.65E402
7.03E+02
5.91E+02
5.98E402
3.93E402
5.42E+02
5.83E-01
4.41E-01
6.60E+01
1.62E+00
5.13E404
1.88E+02
1.76E+01
7.10E402
6.40E+00
6.51E401
1.64E-01
1.31E+02
1.63E+02
1.63E400
2.84E+00
1.20E-01
1.90E+00
1.58E+03
2.33E402

Maximum
Detected

Concentration
(Max)

7.42E-03
3.50E401
2.45E401
7.20E+01
1.50E400
3.00E+00
1.20E+03
7.50E+01
4.60E+02
3.10E+00
1.40E404
2.30E+03
6.50E-01
1.00E401
1.20E403
4.30E403
3.50E403
3.50E+03
2.20E403
3.30E+03
8.60E-01
1.30E+00
G.60E+01
3.20E+00
1.50E+05
1.00E+03
2.90E+01
4.40E403
1.00E+01
1.80E102
2.40E-01
8.10E402
7.70E+02
1.75E+00
1.00E+01
1.40E-01
4.00E+00
t.OOE+04
1.40E+03

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND
ND
ND

1.61E+01
1.41E401

ND
ND
ND
ND

2.54E+04
1.60E+02
3.80E400
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E402
1.55E+01
2.09E+02

ND
ND
ND
ND
ND
ND
ND

5.02E402
ND

Is
Max>BK?

--

--
No
No
--
-*

No
Yes
No
No
Yes
Yes
Yes
Yea
Yes
Yes
No
--

No
No
Yes
Yes
No
Yes
No
No

--
--

••
--
--

Yes

Pass
EN/BK?

No
No
No
No
Yes
Yes
No
No

"No"
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yos
No
Yes
Yes
Yes
No
Yos
No
Yes
Yes
No
No
No
No
No
No
No
No
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA
NA

4.20E+05
2.70E+05
1.60E+05
2.90E+06
2.90E408
1.60E404
4.80E404

NA
5.90E407
2.00E401
1.00E402
2.60E402
8.00E403
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.00E400
3.10E407
1.00E401

NA
2.80E403

NA
8.00E405

NA
3.30E402
3.00E400
7.60E403

NA
NA

2.00E401
9.00E404
5.00E+03
2. IDE 407
2.80E406

Is
Max>SQW?

No
No
No
No
No
No
No
No
No"
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA
NA
NA

<SGW
<SOW
<SQW
<SQW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
xSGW
<SGW
<SGW

EN
<SGW

<BK
<SGW
<BK

<SGW
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW

sanget soil to groundwater screen.xls\SOIL - SS T4 Stats
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Surface Soil - Soll-to-Qroundwaler TACO Screen
Transect 4

ENSR International
Page 8 of 35

Constituent
Gamma Chlordano
Heptachlor
Hoptachlor opoxide
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA|(4-chloro-2-molhylpheno
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Ponlachlorophenol
Phenanlhreno
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Tola! PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
ing/kg
ing/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

40%
20%
30%
40%
100%
100%
100%
100%
30%
100%
50%
100%
20%
100%
100%
70%
100%
70%
10%
30%
30%
10%
50%
100%
100%

Average
(Avg)

1.83E+00
4.90E-01
1.01E+00
3.55E+02
1.54E404
1.00E+02
7.63E+03
4.14E+02
1.57E+03
1.22E-01

6.20E+00
1.02E+00
6.00E+01
1.82E+01
2.89E+02
1.35E403
1.84E+03
1.35E+03
5.79E-01
3.25E-01
8.64E-01
2.86E+00
3.21E+01
2.58E+01
2.22E+02

Maximum
Detected

Concentration
(Max)

6.60E+00
6.40E-01
2.30E+00
2.00E+03
2.10E+04
2.60E+02
2.10E+04
6. 10E +02
3.70E+03
5.70E-01
9.70E400
2.30E+00
7.90E+01
2.40E+01
5.03E+02
9.20E+03
2.60E+03
8.50E+03
8.80E-01
4.45E-01
1.10E+00
4.50E+00
5.80E+01
3.50E+01
5.50E+02

Essential
Nutrient

(EN)?

No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04
1.77E-01

ND
2.02E+00

ND
4.27E+01
See notos
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

--
--

No
Yes
Yes
No
No
Yes
-

Yes
--

No

Yes
No
Yes
-
No
-
--

No
No

Pass
EN/BK?

No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No
Yos
No
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

4.80E+04
1.10E+05
3.30E403
6.90E+04

NA
NA
NA
NA
NA

5.00E-02
7.80E+05

NA
4.20E+05
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E+01
2.90E+04

NA
NA

2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Reason
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK
<BK

>SGW
<SGW

NA
<SGW
<SGW

>SGW
<SGW

EN
<SGW
<SGW

<BK
<SGW
<SGW

NA
<BK

<SGW

I
Ul
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Surface Soil - Soll-to-Groundwater TACO Screen
Transect 5

ENSR International
Page 9 of 35

Constituent
Tolal 2,3,7.8-TCDD TEQ
2.4-DB
2-Bulanone (MEK)
4.4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphthylono
Acetone
Aldrin
Alpha Chlordano
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
3onzo(a)anlhracnnn
Qonzo(a)pyrene
Benzo(b)liuoranthene
3onzo(g,h,l)perylone
Benzo(k)lluoranthene
Beryllium
beta-BHC
bls(2-Ethylhexyl)prithalate
Bulylbenzylphthalato
Cadmium
Calcium
Caibazolo
Chromium
Chrysene
Coball
Copper
Dibonzo(a,h)anlhracene
Dlcamba
Dleldrin
Dlelhylphlhalalo
Ol-n-bulylphihalalo
Endrln
Endrln aldehyde

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
u /̂kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/k£
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
9
g
9
9
9
9
9
9
9
9
9
9
9........_

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
22%
56%
11%
33%
33%
11%
56%
11% ~

"""~33%~
100%
11%
33%
100%
100%
11%
07%
44%
67%
44%
44%
100%
11%
44%
11%

100%
100%
11%

100%
67%
100%
100%
44%
22%
22%
11%
22%
11%
22%

Average
(Avg)

7.87E-03
8.15E400
1.83E+01
6.73E400
3.15E+00
1.G7E401
3.40E+01
1.37E+02
3.98E+od
8.T2E+00
8.37E+03
8.90E+01
7.18E-01
6.33E400
1.74E+02
1.80E+00
1.21E+02
1.38E+02
1.78E402
1.58E+02
1.59E402
5.29E-01
1.00E-01
1.06E+02
1.22E+02
3.42E+00
993E+03
7.10E+01
1.48E+01
1.70E+02
599E+00
5.42E+01
9.86E401
2.10E+00
1.5BE+01
3.90E40r
3.35E+01
2.62E+00
2.29E400

Maximum
Detected

Concentration
(Max)

2.18E-02
2.30E401
3.40E+01
3.60E401
8.30E400
1.10E402
3.40E401
4.60E402
2.30E401

"~ 5.40E401
1.10E404
8.90E401
9.05E-01
7.60E400
1.90E+02
1.80E400
4.60E402
6.00E402
7.80E402
4.30E402
6.00E402
6.60E-01
1.00E-01
1.80E402
3.40E402
8.40E400
2.05E404
7.10E401
1.85E401
7.10E402
6.90E400
8.45E401
3.20E402
2.90E400
1.20E402
3.90E401
3.50E401
0.10E400
5.06E400

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No ""
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
NO
ND
NO

1.61E401
1.41E401

ND
ND

"ND
ND

2.54E404
1.60E402
3.80E400
1.91E+01
3.63E402

ND
2.40E402
1.87E402
1.79E402
1.27E402
2.08E402
1.51E400

ND
3.22E402

ND
8.65E400
3.35E404
6.40E401
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND
ND

i.87E402
3.12E402

ND
ND

Is
Max>BK?

.-

•-

No
Yes

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
--

No
-

No
No
Yes
No
Yes
No
No

--

No
No

Pass
EN/BK?

No
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA
NA

8.00E404
2.70E405
1.60E405
2.90E406
1.60E404
2.50E403
4.80E404

NA
5.90E407
2.00E401
1.00E402
2.60E402
1.70E402
8.00E403
8.20E404
2.56E404
2.10E407
2.50E405
1.40E402
3.00E+00
3.10E407
9.30E405
1.00E401

NA
2.80E403

NA
8.00E405

NA
3.30E402
7.60E403

NA
2.00E401
4.70E465
2.30E406
5.00E403
5.00E403

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

' No" ~
No
No
No
No "
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

"NO
No
No
No

" N o "
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Reason
NA
NA
NA

<SGW
<SQW
<SGW
<SQW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW

NA
>SGW

<SGW
<SGW
<SGW
<SGW
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Surface Soil - Soll-to-Qroundwater TACO Screen
Transect 5

ENSR International
Page 10o(35

Constituent
Endrin kotono
Fluoranlliene
Gamma Chlordane
Heplachlor
Heptachlor epoxlde
Indcnol 1 ,2,3-cd)pyrono
ton

Load
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Ponlachlorophonol
Phonanthrcne
Potassium
Pyrene
Selenium
Silver
Toluene
Total RGBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
"9*9
mg/kg
mo/kg

Number of
Samples
Analyzed

9
a
9
9
9
g
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

11%
56%
22%
11%
22%
56%
100%
100%
100%
100%
22%
67%
100%
33%
100%
100%
33%
67%
100%
56%
11%
33%
11%
78%
100%
100%

Average
(Avg)

2.47E400
2.43E402
1.77E401
1.15E+01
4.94E+00
1.71E+02
1.39E404
8.03E+01
4.13E+03
3.48E402
1.58E+03
2.95E+03
6.97E-02
1.47E+01
4.64E-01
1.68E401
2.34E+02
1.01E+02
1.76E403
1.99E402
4.80E-01
5.01E-01
2.70E+00
6.67E+01
2.43E+01
3.74E+02

Maximum
Detected

Concentration
(Max)

4.95E400
t.tOE+03
7.80E401
9.10E401
3.00E+01
4.50E402
1.60E+04
1.70E+02
5.00E+03
4.00E+02
4.40E403
6.80E+03
1.15E-01
3.80E+01
7.80E-01
1.90E+01
2.41E+02
3.80E+02
2.40E403
8.10E402
4.80E-01
6.00E-01
2.80E400
1.65E+02
2.90E+01
9.80E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND

5.02E+02
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E404
8.83E+02
1.45E404
9.97E+03
1.77E-01

ND
2.02E+00
4.27E401
See notes
3.35E+02
4.73E+03
4.35E402

ND
1.35E+00

ND
See notes
8.90E+01
8.08E402

Is
Max>BK?

..
Yes

•-

--
No
No
No
No
No
No
No

No
No
--

Yes
No
Yes

--
No

No
Yes

Pass
EN/BK?

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yos
No
Yes
Yes
No
No
Yos
No
No
Yes
No
No
Yes
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

5.00E403
2.10E407
4.80E404
1.10E+05
3.30E403
6.90E404

NA
NA
NA
NA
NA
NA

5.00E-02
7.80E405

NA
4.00E402
100E+02
5.90E407

NA
2.10E407
2.40E400

NA
2.90E404

NA
NA

2.00E403

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<SGW
<SQW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK
<BK
<BK

<SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
<SGW

<BK
<SGW

NA
<BK

<SGW

I
-J '
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Surface Soil - Soll-to-Qroundwater TACO Screen
Transect 6

ENSR International
Page 11 of 35

Constituent
Tolal 2,3,7,8-TCDD TEO
•M'-DDD
4,4'-DDE
4,4'-DDT
Aconaphthono
Acolono
Alplia Chlordane
alplm-BHC
Aluminum
Anlhracono
Antimony
Arsenic
Qarlum
Benzo(a)anlhracene
Benzo(a)pyreno
Bonzo(b)(luoranthono
Benzo(g,h,l)perylene
Benzo(fc)lluoranthene
Beryllium
beta-BHC
bls(2-Elhylhexyl)phthalate
Bulylbenzylphlhalate
Cadmium
Calcium
Carbazolo
Chromium
Chrysene
Cobalt
Copper
della-BHC
Dibenzo(o,h)antliracono
Dlbcnzoluran
Dlcamba
Dloldrin
Endosulfan sullalo
Enddn
Endrin nldohydo
t'ndiin kotoiiQ
riuornnthono

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number ol
Samples
Analyzed

4
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%
25%
75%
38%
25%
38%
25%
13%
100%
38%
50%
100%
100%
88%
25%
88%
13%
25%
88%
13%
25%
13%
100%
100%
13%

100%
88%
100%
100%
13%
38%
13%
25%
13%
38%
13%
13%
25%
88%

Average
(Avg)

6.37E-03
2.93E+00
5.35E+00
3.56E+01
1.26E+02
1.05E+02
4.52E+00
2.20E-01
7.98E+03
2.43E402
6.88E-01
6.01E+00
1.50E+02
6.06E402
5.04E+02
6.34E402
2.48E+02
5.03E+02
4.90E-01
1.34E400
1.I9E+02
5.70E401
1.50E+00
6.26E404
1.91E+02
1.44E401
7.12E+02
5.96E400
2.93E+01
1.20E-01
1.18E+02
1.12E+02
2.35E400
1.80E+00
1.14E+00
1.99E400
7.50E-01
4.50E-01
1.38E+03

Maximum
Detected

Concentration
(Max)

1.32E-02
6.40E+00
1.80E+01
1.40E402
4.20E+02
4.20E+02
1.70E+01
2.20E-01
9.70EI03

" i.40E403
7.70E-01
9.20E+00
2.00E+02
4.20E+03
3.60E+03
4.40E+03
1.30E+03
3.40E+03
8.60E-01
3.80E400
3.60E402
5.70E+01
4.00E400
1.50E405
8.60E402
1.80E401
4.90E403
9.20E400
5.60E401
1.20E-OI

6.00E402
2.30E402
3.00E400
1.80E400
1.90E+00
2.20E400
7.50E-01
0.70E-01
9.80E(03

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No ~
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND

1.61E401
1.41E+01

ND
ND
ND
ND

2.54E404
1.60E402
3.80E400
1.91E401
3.63E402
2.40E402
1.87E+02
1.79E+02
1.27E402
2.08E402
1.51E+00

ND
3.22E402

ND
8.65E400
3.35E+04
6.40E401
3.93E+01
2.73E+02
1.55E401
2.09E+02

ND
ND
ND
ND
ND
ND
ND
ND "
ND

5.02E402

Is
Max>BK?

--
--

Yes
Yes

-•

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
•-

Yes
--

No
Yes
Yes
No
Yes
No
No
•-

-.

-•

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No "
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
8.00E404
2.70E+05
1.60E405
2.90E406
1.60E404
4.80E+04
3.00E400

NA
5.90E407 "~~~
2.00E401
1.00E402
2.60E402
8.00E403
8.20E+04
2.50E404
2.10E407
2.50E405
1.40E402
3.00E400
3.10E407
9.30E405
1.00E+01

NA
2.80E+03

NA
8.00E405

NA
3.30E402
3.00E+00
7.60E+03

NA
NA

2.00E401
9.00E+04
5.00E403
5.00E403
5.00E403
2.10^407

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA

<SQW
<SQW
<SGW
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW

EN
<SGW

<BK
<SGW
<BK

<SGW
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

sauget soil to groundwater screen.xls\SOIL - SS T6 Stats
December 29. 2000

Revision 0



Surface Soil - Soll-to-Qroundwater TACO Screen
Transect 6

ENSR International
Page 12 of 35

Constituent
:luoreno
Gamma Chlordano
gamma-BHC (Lindane)
Heplachlor
leplachlor opoxlde

lndono(1,2,3-cd)pyrene
ran
Lead
Magnesium
Manganese
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Pentachlorophenol
Phonanlhrono
Potassium
Pyrene
Selenium
Sliver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
rng/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg"
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

13%
25%
13%
13%
13%
50%
100%
100%
100%
100%
13%

100%
38%
100%
100%
63%
75%
100%
75%
13%
13%
25%
13%
75%
100%
100%

Average
(Avg)

1.56E402
4.70E400
1.30E-01
1.78E+00
1.00E-01
2.20E+02
1.36E404
5.54E401
8.71E403
3.85E+02
1.55E+03
B.73E-02
3.60E400
8.<!OE-01
1.73E+01
2.40E+02
9.75E402
1.78E+03
1.11E+03
5.66E-01
2.90E-01
6.19E-01
2.20E+00
8.31E+01
2.54E+01
1.56E+02

Maximum
Detected

Concentration
(Max)

5.80E402
.BOE+01
.30E-01

4.10E400
.80E-01
.10E+03
.90E+04
.10E+02
.80E+04

6.60E+02
4.50E+03
8.60E-02
5.50E+00
3.20E400
2.30E+OI
2.49E+02
7.10E+03
2.40E+03
7.70E+03
6.80E-01
2.90E-01
9.70E-01
2.20E400
3.85E402
3.30E+01
3.50E402

Easenllal
Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E402
9.976403
1.77E-01

ND
P.02E+00
4.27E401
See notes
3.35E402
4.73E403
4.35E402

ND
1.35E400

ND
ND

See notes
6.90E+01
8.08E402

Is
Max>BK?

--
--

No
No
Yes
No
No
No

Yes
No
--

Yes
No
Yes

-•
No

._....::
--

No
No

Pass
EN/BK?

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

TacoTlerlSoll-
lo-groundwater

(SOW)
Concentration

2.80E406
4.80E404
4.70E+01
1.10E405
3.30E403
6.90E404

NA
NA
NA
NA
NA

5.00E-02
7.80E405

NA
4.00E402
1.00E402
5.90E407

NA
2.10E+07
2.40E+00

NA
1.60E401
2J90E404

NA
NA

2.00E403

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Reason
<SQW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK
<BK

<SGW
NA

<SGW
>SGW

<SGW
EN

<SGW
<SGW
<BK

<SGW
<SGW

NA
<BK

<SGW

sauget soil to groundwater screen.xls\SOIL - SS T6 Slats
December 29. 2000

Revision 0



Surface Soil - Soll-to-Qroundwoter TACO Screen
Trnnsocl7

ENSR Inlernatlonal
Page 13o(35

Constituent
Total 2,3.7.8 TCDD TEQ
2-Dulanono (MEK)
2-Melliylnaphtlialone
4,4;-bbtT -•••-•-----
4.4'-DDE
4.4'-"DDT
Acenaplilhene
Acctono
Alpha Chlordano
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
3enzo(a)anlhraconc
3onzo(o)pyrono
3enzo(b)lluoranthono
Benzo(g,h,l)perylene
3onzo(k)fluoranlhono
Beryllium
bls(2-Ethylhoxyl)phlhalale
Bulylbenzylphthalate
Cadmium
Calcium
Carbazole
Carbon disullide
Chromium
Chrysene
Cobalt
Copper
delta-BHC
Dlbenzo(a,h)anthracene
Dibenzoluran
Dlcamba
Dioldrin
Di-n-bulylphlhalalo
Kndosullan II
Endrln
Hndrin kolono

sauget soil to gr

Units
yg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ugAg
ug/kg
ug/kg
ugAg
ugAg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg

ug/kg
mg/kg
mg/kg
ug/kg
Ufl/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

oundwat

Number of
Samples
Analyzed

3..... _.

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

' " "9

9r screen. xl

Frequency
of Detection

100%
33%
11%
11%
78%
67%
22%
56%
22%
100%
33%
11%

100%
100%
22%
100%
100%
100%
100%
100%
33%
44%
11%

100%
100%
33%
22%
io"6%
100%
100%
100%
11%
33%
11%
11%
22%
78%
11%
22%
44%

s\SOIL - SE

Average
(Avg)

2.80E-03
1.84E401
6.50E401
1.30E400
9.80E400
7.71E400
9.77E401
1.85E402
2.40E400
8.33E403
1.18E402
5.23E-01
9.99E400
1.67E402
3.14E400
3.42E402
3.74E402
4.08E402
2.29E402
3.54E402
4.23E-01
7.18E401
5.80E401
3.12E400
1.46E+04
1.16E402
3.17E+00
1.53E401
4.B6E+02
6.63E400
4.29E401
1.80E-01
1.03E402
5.20E401
2.65E406
1.81E400
B.8GE401
1.00E400
2.50E-01
1.40F400

IT7 Slats

Maximum
Detected

Concentration
(Max)

5.23E-03
3.70E401
C.50E401
1.30E400
540E40i
2.90E401
1.60E+02
5.00E402
1.10E+01
1.20E+04
3.60E+02
7.30E-01
3.40E40i "'"'

4.80E+UO
1.90E+03
2.10E403
2.20E+03" "
1.10E+03
2.10E403
8.25E-01
9.10E401
5.80E+01
6.IOE400
3.80E+04
3.10E402
4.30E400
2.00E+01
2.60E+03
7.80E400
1.30E402
1.80E-01
4.IOE402
5.20E401
2.65E400
3.00E+00
1.70E402
t.OOE+00

1.90E400 "

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
"No
No

Surface Sol)
Background (BK)

Concentration
ND
ND
ND
ND

1.61E401
1.41E401

ND
ND
ND

2.54E+04
1.60E402
3.80E400
1.91E401
3.63E402

ND
2.40E402
1.87E402
1.79E402
1.27E+02
2.08E402
1.51E400
3.22E+02

ND
8.65E400
3.35E+04
6.40E401

ND
3.93E401
2.73E402
1.5SE+01
2.09E+02

ND
ND
ND
ND
ND

3.12E+02
ND
ND
NO

Is
Max>BK?

...-"--.--.

•-
Yos
Yes

-
•-

No
Yes
No
Yos
No
•-

Yos
Yes""
Yes
Yes
Yes
No
No
-•

No
Yes
Yes

No
Yes
No
No

'*

No

-:'

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA

4.20E405
8.00E404
2.70E405
1.60E~405
2.90E406
1.60E404
4.80E+04

NA
5.90E407
2.00E+01
1.00E+02
2.60E402
1.70E+02
8.00E+03
8.20E+04
2.50E+04
2.IOE+07
2.50E+05
1.40E402
3.10E+07
9.30E+05
1.00E401

NA
2.80E+03
1.80E+05

NA
8.00E405

NA
3.30E+02
3.00E400
7.60E+b3

NA
NA

2.00E401
2.30E408
9.00E404

5.6bE403

Is
Max>SQW?

No
No
No
No
No

"No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

~ No
No
No
No
No
No
No
No
No
No

" N o
No
T5ecei

Reason
NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SQW

EN
<SGW
<SGW
<BK

<SGW
<BK

<SGW"
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW

riber29.2003
Revision 0



Surface Soil
Trnnsoct 7

• Soll-to-Groundwater TACO Screen

ENSR International
Page 14 of 35

Constituent
Elhylbenzene
"luoranthone
Fluorono
Gamma Chlordane
gamma-BHC (Lindano)
Heplachlor epoxlde
lndeno( 1 ,2,3-cd)pyrono
Iron
Lead
Magnesium
Manganese
Mercury
Mothoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCUs
Trichloroolhene
Vanadium
Xylenes, Total
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number ol
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

11%
100%
22%
44%
11%
22%
44%
100%
100%
100%
100%
100%
56%
89%
100%
33%
100%
100%
100%
67%
44%
11%
44%
89%
11%

100%
11%
100%

Average
(Avg)

2.75E+00
9.66E+02
9.51E+01
1.97E+00
8.70E-02
4.40E-01
2.40E+02
1.47E+04
6.46E+01
5.66E+03
3.45E+02
8.51E-02
6.82E+00
7.93E-01
2.17E+01
2.41E+02
5.09E+02
2.02E+03
6.86E+02
6.93E-01
3.65E-01
5.72E-01
4.68E+00
3.52E+01
2.56E+00
2.47E+01
3.18E400
3.84E+02

Maximum
Detected

Concentration
(Max)

3.00E+00
5.60E+03
1.40E+02
1.00E+01
8.70E-02
6.20E-01
1.10E+03
1.75E+04
1 .50E+02
1.10E+04
4.35E+02
1.60E-01
1.00E+01
1 .80E+00
5.50E+01
2.51E+02
2.90E+03
2.85E+03
3.90E+03
1.10E+00
4.40E-01
8.50E-01
1.20E+01
9.00E+01
2.60E+00
3.2SE+01
4.20E400
8.70E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
ND

5.02E+02
ND
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
NO

See notes
ND

6.90E+01
ND

8.08E+02

Is
Max>BK?

Yes

-
No
No
No
No
No

No
Yes

Yes
No
Yes

No

No

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
Yes
Yes
Yes
Yos
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

1.90E+04
2.10E407
2.80E+06
4.80E+04
4.70E+01
3.30E+03
6.90E+04

NA
NA
NA
NA

5.00E-02
7.80E+05

NA
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E+01
2.90E+04

NA
3.00E+02

NA
1.50E+05
2.00E+03

Is
Max>SQW7

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<SOW
<SGW
<SQW
<SQW
<SGW
<SGW
<SQW

EN
<BK
EN
<BK
<BK

<SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
<SGW
<BK

<SGW
<SGW

NA
<SGW
<BK

<SGW
<SGW

CiI
NJ

saugol soil to groundwater screen.xls\SOIL - SS T7 Slats
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Suburincc Soil
Transect 1

• SoM-lo-Groundwaler TACO Scroon

ENSR International
Page 15 of 35

Constituent
Total 2,3,7,8-TCDD TEQ
2-Bulanono (MEK)
4,4'-ODD
4.4'-DDE
4,4'-DDT
Acolone
Alpha Clilordano
Aluminum
Antimony
Arsenic
Darlum
Doryllium
bls(2-Ethylhoxyl)phlhalale
Cadmium
Calcium
Chromium
Cobalt
Copper
Dicamha
Dieldrin
Endrin ketono
Hoptachlor
1 loplachlor epoxido
Iron
Lead
Magnesium
Manganese
MCPA|(4-chloro-2-melhylpheno:
Mercury
Molhoxychlor
Melhylene chloride (Dlchloromol
Molybdonurn
Nickel
Potassium
Total PCDs
Trichloroolheno
Vanadium
Zinc

Unit*
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
"<J/k8_
ug/kg
ug/kg
ug/kg
ug/kg
m8*g
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

3
10
10
10
to
10
10
10
to
10
10
id
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%
to%
10%
20%
10%
10%
10%
100%
50%
100%
100%
100%
20%
90%
100%
100%
100%
100%
10%
20%
20%
10%
30%
100%
100%
100%
100%
10%
70%
20%
10%
100%
100%
100%
30%
30%
100%
100%

Average
(Av8)

1.33E-05
1.71E401
5.30E-01
1.80E-01
2.70E-01
S.34E+01
5.80E-01
7.36E+03
6.86E01
5.82E400
1.85E+02
4.59E-01
1.02E402
2.78E-01
1.29E+04
1.25E+01
5.98E400
1.29E401
1.30E+00
6.60E-01
2.25E01
2.60E-01
3.26E-01
1.28E+04
9.53E+00
5.90Et03
3.57E402
1 24E+03
2.18E-02
2.10E+00
2.40E+00
3.98E-OI
1.83E40I
1.42E403
1.10E+01
3.70E+00
2.24E<01
6.62E401

Maximum
Detected

Concentration
(Max)

2.00E-05
2.50E+01
5.30E-01
2.20E-01
2.70E-01
2.40E+02
5.80E-01
1.70E+04
8.40E-01
8.70E400
2.60E402
9.30E-01
1.50E+02
5.30E-01
1.80E+04
2.50E+01
1.10E401
2.40E+01
1.30E+00
1.20E+00
2.70E-01
2.60E-01
5.70E01
2.20E+04
1.50E+01
8.30E403
9.80E402
1.70E403
7.00E-02
2.60E400
2.40E400
7.60E-01
3.30E401
2.70E403
1.90E401
7.40E400
4.50E401
2.50E402

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO
NO
NO
ND
NO

1 10E401
ND

2.03E404
2.40E400
1.74E401
3.73E402
1.27E400

ND
6.87E400
1.61E404
3.27E401
1.39E401
1.55E402

ND
ND
ND
ND
ND

3.33E404
1 .42E402
9.33E403
8.00E402

ND
5.61 E 02

ND
2.80E400
1.75E400
3.73E401
4!20E403

ND
ND

5.80E401
641E402

Is
Max>BK?

Yos

No
No
No
No
No

No
Yos
No
No
No

No
No
No
Yes

Yes

No
No
No
No

No
No

Pass
EN/BK?

No
No
No
No
No
No
No
Yes
Yos
Yes
Yos
Yes
No
Yos
Yos
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yos
No
No
Yos
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA

8.00E404
2.70E405
1 .60E405
1 .60E404
4.80E404

NA
2.00E401
1.00E402
2.60E402
1 .40E402
3.10E407
1.00E401

NA
NA
NA

3.30E402
NA

2.00E+01
5.00E403
1.10E405
3.30E403

NA
NA
NA
NA
NA

5.00E02
7.80E405
2.00E402

NA
4.00E402

NA
NA

3.00E402
NA

2.00E403

Is
M»x>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No

" No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No

Reason
NA
NA

<SQW
<SOW
<SQW
<SGW
<SQW

<BK
<SGW
<SGW
<SQW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
NA

<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
NA
NA

>SGW
<SGW
<SGW

<BK
<SGW

' EN'
NA

<SGW
<BK

<SGW

sauget soil to groundwnter screen.xls\SOIL - SB T1 Stats
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Revision 0



Subllrlnce Soil - Soll-to-Groundwater TACO Screen
Transect 2

ENSR International
Page 16 of 35

Constituent
Tolal 2,3.7.8-TCDD TEQ
2-Butanone (MEK)
Acelone
Aluminum
Antimony
Arsonlc
Barium
Beryllium
bls(2-Elhylhexyl)phtlmlate
Cadmium
Calcium
Chromium
Cobaii
Copper
Dleldrln
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Thallium
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ing/kg
ing/kg
ing/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
11%
22%
100%
11%
100%
100%
44%
56%
100%
100%
100%
100%
100%
11%
100%
100%
100%
100%
67%
100%
100%
100%
il%
11%
100%
100%

Average
(Avg)

5.75E-02
1.70E+01
3.98E+01
5.61E+03
6.70E-01
4.67E+00
1.63E+02
2.63E-01
9.23E+01
2.01E-01
1.16E404
9.61E400
5.21E+00
8.64E400
4.10E-01
1.05E404
7.82E400
S.19E+03
2.37E+02
1.24E-02
4.59E 01
1.28E+01
1.16E+03
5.05E-01
5.38E-01
1.77E+01
3.69E+01

Maximum
Detected

Concentration
(Max)

6.50E-02
2.33E+01
1.07E+02
1.10E+04
6.70E-01
7.00E400
2.20E+02
3.70E-01
1.60E+02
3.20E-01
1.50E+04
1.50E401
8.30E400
1.60E401
4.10E-01
1.60E404
1.20E401
6.80E403
4.80E+02
2.90E-02
7.70E-01
2.00E401
2.00E403
5.10E-01
5.65E-01
2.80E401
5.70E401

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
NO

1.10E401
2.03E404
2.40E400
1.74E401
3 73E402
1.27E400

ND
6.87E400
1.61E404
3.27E401
1.39E401
1.55E402

ND
3.33E404
1.42E+02
9.33E403
8.00E402
5.6 IE-02
1.75E400
3.73E401
4.20E403

ND
ND

5.80E401
6.41E402

Is
Max>BK?

--
Yes
No
No
No
No
No

No
No
No
No
No
••

No
No
No
No
No
No
No
No

No
No

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

NA
NA

1.60E404
NA

2.00E401
1.00E402
2.60E402
1.40E402
3.10E407
1.00E40I

NA
NA
NA

3.30E402
2.00E401

NA
NA
NA
NA

5.00E-02
NA

4.00E402
NA

2.40E400
1.60E401

NA
2.00E403

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA
NA

<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
<SGW

EN
<BK
EN
<BK

<SGW
<BK

<SGW
EN

<SGW
<SGW
<BK

<SGW

CD
I
M
Ul
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Subiirlaco Soil - Soll-to-Groundwator TACO Screen
Transect 3

ENSR International
Page 17 of 35

Constituent
2-Bulnnono (MEK)
Acetone
Aluminum
Antimony
Arsenic
3arium
Bonzo(g,h,i)perylene
Uerylllum
bis(2-Elhylhexyl)phthalate
Cadmium
Calcium
Chromium
Cobalt
Copper
[)ibenzo(a,h)anthracene
Indonof 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Penlachloroplionol
Potassium
Sodium
Tolal I'CBs
Vanadium
Zinc

Units
ug/kg
ug/kg
mg/kg
mg/kg
ing/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

.. "0*8
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

10%
10%

100%
40%
100%
100%
40%
50%
40%
90%
100%
100%
100%
100%
10%
10%

100%
100%
100%
100%
100%
100%
100%
20%
100%
30%
10%

100%
100%

Average
(Avg)

1.67H+01
4.65E+01
7.35E+03
7.91E-01
5.35E+00
1.84E+02
9.23E+01
3.97E-01
9.70E+01
2.93E-01
1.26E+04
1.20E+01
5.82E400
I.16E+01
5.74E+01
9.10E+01
1.27E404
9.70E+00
5.82E+03
2.89E402
2.41E-02
5.29E-01
1.50E+01
2.50E402
1.57E+03
8.74E+01
9.17E+00
2.16E+01
6.73E401

Maximum
Detected

Concentration
(Max)

2.40E+01
1.80E402
1.40E+04
9.15E-01
8.50E+00
2.50E+02
1.10E+02
8.90E-01
1.20E+02
5.70E-01
1.90E+04
2.10E+01
8.10E+00
1.90E+01
8.70E+01
9.20E+01
1.90E+04
1.70E+01
7.70E+03
5.50E+02
7.80E-02
9.50E-01
2.20E+01
2.76E402
2.70E+03
1.60E+02
9.50E+00
380E+01
2.60E+02

Essential
Nutrient

(EN)7
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes

" N'O
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO

1.10E+01
2.03E404
2.40E+00
1.74E+01
3.73E+02
6.80E+01
1.27E+00

NO
6.87E+00
1.81E+04
3.27E401
1.39E+01
1.55E+02

ND
ND

3.33E+04
1 42E+02
9.33E403
8TOOE402
5.61E-02
1.75E+00
3.73E401

NO
4.20E403
3.53E402

ND
5.80E401
6.41E402

Is
Max>BK?

Yes
No
No
No
No
Yes
No

No
Yes
No
No
No

-•
No
No
No
No
Yes
No
No
--

No
No

No
No

Pass
EN/BK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
1.60E404

NA
2.00E401
1.00E402
2.60E402
2.10E407
1.40E402
3.10E407
1.00E401

NA
NA
NA

3.30E402
7.60E403
6.90E404

NA
NA
NA
NA

5.00E-02
NA

4.00E402
1.00E+02

NA
NA
NA
NA

2.00E403 _,

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No

COPC?
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Na
No
Yes
No
No
No
No
No

Reason
NA

<SGW
<BK

<SGW
<SGW
<SOW

, __ <SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
<SGW
<SGW

EN
<BK
EN
<BK

>SGW
<BK

<SGW
>SGW

EN
EN
NA
<¥K

<SGW

i
NJ
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Suburlaco Soil - Soil-to Groundwater TACO Screen
Transect 4

ENSR International
Page 18 of 35

Constituent
2,4,5-TP (Silwex)
2-Butanone (MEK)
2-Methylnaphthalene
Aconaphthcno
Acenaphthylene
Acetone
Aluminum
Anthracene
Arsenic
3aiium
Benzo(a)an(hraceiio
Ben/o(a)pyreno
Benzo(b)lluoranlheno
Benzo(g,h,i)perylene
3enzo(k)lluoranlheno
Beryllium
bela-BHC
bls(2-Elhylhoxyl)phthalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
dolla-BHC
Oibenzo(a,h)anthracene
Dlbonzoluran
nieldrln
Endosullan sullato
Endrin ketono
Fluoranlhone
Fluorene
lndono( 1 ,2.3-cd)pyrone
Iron
Load
Magnesium
Manganese
Mercury

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
ol Detection

10%
10%
10%
10%
10%
50%
100%
20%
100%
100%
40%
10%
10%
20%
10%

100%
10%
20%
70%
100%
10%

100%
40%
100%
100%
20%
10%
10%
10%
10%
10%
30%
10%
10%

100%
100%
100%
100%
80%

Average
(Avg)

1 .50E+00
5.70E+00
1.07E+02
1.91E+02
1.63E+02
5.16E+01
6.17E403
6.27E+02
4.82E+00
1.55E+02
1.28E+03
6.09E+02
1.07E+03
1.09E+02
7.21E+02
3.72E-01
2.00E-01
9.65E+02
3.33E-01
2.43E+04
1.73E+02
1.22E+01
1.18E+03
5.08E+00
1.16E+01
1.75E-01
2.39E+02
2.01E+02
1.30E+00
1.00E+00
2.90E-01
2.39E+03
2.91E+02
4.41E+02
1.13E+04
2.36E+OI
6.15E403
2.59E+02
1.54E-02

Maximum
Detected

Concentration
(Max)

1.50E+00
5.70E+00
1.60E+02
1.00E+03
7.20E+02
2.20E+02
9.00E+03
5.40E+03
6.00E+00
2.10E+02
I.20E404
5.60E+03
9.80E+03
3.30E+02
6.30E+03
5.00E-01
2.00E-01
8.70E+03
1.00E+00
T.30E+05
8.20E+02
1.70E+01
1.10E+04
6.10E+00
3.00E+01
2.30E-01
1.90E+03
1.10E+03
1.30E+00
1.00E+00
2.90E-01
2.30E+04
2.00E+03
3.50E+03
1.60E+04
1.30E+02
1.10E+04
3.55E+02
3.90E-02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

Subsurface Soil
Background (BK)

Concentration
1.08E+01

ND
ND
ND
ND

1.10E+01
2.03E+04

ND
1.74E+01
3.73E+02
5.20E+01

ND
ND

6.80E+01
ND

1.27E+00
ND
ND

6.87E+00
1.61E+04

ND
3.27E+01
8.40E+01
1.39E+01
1.55E+02

ND
ND
ND
ND
ND
ND

8.40E+01
ND
ND

3.33E+04
1.42E+02
9.33E+03
8.00E+02
5.61E-02

Is
Max>BK?

No
-•
--
--
--

Yes
No
--

No
No
Yes

Yes
--

No

No
Yes

--
No
Yes
No
No
••
--
••
-•
-

Yes
••

No
No
Yes
No
No

Pass
EN/BK?

Yes
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

5.50E+04
NA

4.20E+05
2.90E+06
2.90E+08
1.60E+04

NA
5.90E+07
1.00E+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.00E+00
3.10E+07
1.00E+01

NA """
2.80E+03

NA
8.00E+05

NA
3.30E+02
3.00E+00
7.60E+03

NA
2.00E+01
9.00E+04
5.00E+03
2.10E+07
2.80E+08
6.90E404
" NA

NA
NA
NA

5.00E-02

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

"No""""
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<SGW

NA
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW

<BK
<SGW
<BK

<SGW
<SGW
<SGW

MA
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

<SGW
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Suburlace Soil
Transect 4

Soil-to Groundwnter TACO Screen

ENSR International
Page 19 of 35

Constituent

Methoxychlor
Molybdenum
Naphthalene
Nickel
Ponlachlorophonol
Phonanlhrene
Potassium
Pyrene
Sodium
Toluene
Total PCDs
Vanadium
Zinc

Units
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg

-."9*9...
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

10%
100%
10%

100%
50%
30%
100%
30%
40%
10%
50%
100%
100%

Average
(Avg)

7.60E+00
4.07E-01
6.40E+01
1.43E+01
3.05E+02

.48E+03

.24E403

.89E+03

.17E+02
3.13E+00

.83E+01

.93E+01
5.81E+01

Maximum
Detected

Concentration
(Max)

7.60E+00
7.60E-01
6.40E+01
1.80E+01
5.53E+02
1.40E+04
1.70E+03
1.80E+04
3.80E402
4.80E+00
5.39E+01
2.60E+01
1.90E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND

1.75E+00
ND

3.73E+01
ND
ND

4.20E+03
ND

3.53E+02
ND
ND

5.80E+01
6.41E+02

Is
Max>BK?

..
No
--

No

No
--

Yes
•-
--

No
No

Pass
EN/BK?

No
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
Yes

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

7.80E+05
NA

4.20E+05
4.00E+02
1 .OOE402
5.90E+07

NA
2.10E+07

NA
2.90E+04

NA
NA

2.6uE+03

Is
Max>SQW?

No
No
No
No
Yes
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
Yes
No
No
No
No
No
No
No
No

Reason
<SQW

<BK
<SQW
<SQW

>SGW
<SGW

EN
<SOW

EN
<SQW

NA
<BK

<SGW

c\I
r\j
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Siiburlaco Soil - Soll-to-Qroundwaler TACO Screen
Transect 5

ENSR International
Page 20 of 35

Constituent
Total 2,3,7.8-TCDD TEQ
2,4-DB
2-Butanono (MEK)
Acetone
Aluminum
Arsenic
Barium
Uonzono
Bcn7O(b)lluoranlhene
Denzo(g,h,l)perylene
Beryllium
bis(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Chromium
Cobalt
Copper
Dibenzo(a,h)anlhraceno
Dl-n-oclylphlhalato
lndeno(1 ,2.3-cd)pyrene
Iron
Load
Magnesium
Manganese
MCPA
MCPP
Mercury
Molybdenum
Nickel
Potassium
Sodium
Toluene
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9
9
9.... ^

9
9
9
e
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
11%
11%
11%

100%
100%
100%
11%
11%
11%

100%
56%
100%
100%
100%
100%
100%
11%
11%
11%

100%
100%
100%
100%
11%
22%

100%
89%
100%
100%
33%
11%

100%
100%

Average
(Avg)

2.10E-05
4.96EHOO
1.30E+01
4.21E401
5.96E+03
4.91E400
1.70E402
9.80E-01
7.50E401
3.00E+01
3.73E-01
9.87C+01
2.24E-01
1.38E+04
1.20E<01
5.03E+00
9.20E400
5.52E+01
9.86E+01
9.81E+01
I.10E+04
8.11E+00
5.47E+03
2.39E402
1.24E403
1.49E+03
2.43E-02
2.97E-01
1.39E+01
1.23E+03
8.23E+01
1.80E+00
1.86E+01
3.98E401

Maximum
Detected

Concentration
(Max)

3.50E-05
7.70E400
1.30E401
1.40E402
9.60E+03
6.40E+00
2.10E+02
9.80E-01
7.50E+01
3.00E+01
5.60E-OI
1.20E402
3.40E-01
1.90E+04
2.00E^1
6.10E+00
1.60E401
9.45E401
1.18E+02
1.13E+02
1.50E+04
1.10E+01
7.40E+03
3.20E402
2.30E403
2.90E+03
8.60E-02
4.50E-01
1.70E+01
1.80E+03
1.60E+02
1.80E+00
2.60E+OI
5.60E+01

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO
ND
NO

1.10E+01
2.03E+04
1.74E+01
3.73E+02

ND
ND

6.80E+01
1.27E+00

ND
6.87E+00
1.61E+04
3.27E+01
1.39E+01
1.55E+02

ND
ND
ND

3.33E+04
1.42E+02
9.33E403
8.00E+02

ND
4.73E+03
5.61E02
1.75E+00
3.73E+01
4.20E403
3.53E+02

ND
5.60E+01
6.41E402

18
Max>BK7

••

•-
Yes
No
No
No

No
No

No
Yes
No
No
No
--
-•
-•

No
No
No
No
--

No
Yes
No
No
No
No

No
No

Pass
EN/BK?

No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwaler

(SGW)
Concentration

NA
NA
NA

1.60E404
NA

1.00E402
2.60E402
1.70E402
2.50E404
2.10E407
1.40E402
3.10E407
1.00E401

NA
NA.._.. N_...

3.30E402
7.60E403
1.00E407
6.90E404

NA
NA
NA
NA
NA
NA

5.00E02
NA

4.00E402
NA
NA

2.90E404
NA

2.00E403

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No "
No
No
No
No
No

Reason
NA
NA
NA

<SGW
<BK

<SGW
<SQW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
cBK
NA
<BK

>SGW
<BK

<SGW
EN
EN

<SGW
<BK

<SGW

sauget soil to groundwater screen.xls\SOIL - SB T5 Stats
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Suburtnco Soil - Soil-to-Grotmdwater TACO Screen
Transect 6

ENSR International
Page 21 of 35

Constituent
Total 2.3.7.8-TCDD TEQ
2-Hexanone
Acenophthene
Aceiiaphlhylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Qenzo(a)pyreno
3enzo(b)(luoranthene
Bonzo(g,h,l)perylene
3enzo(k)(luoranlhene
Borylllum
bls(2-Elhylhexyl)phlhalate
Cadmium
Calcium
Carbazolo
Chromium
Clirysene
Cobalt
Copper
della-BHC
Dlbenzo(a,h)anlhraceno
Dibonzoluran
l-.ndosullnn sullnte
Huoranlheno
Fluorene
lndcno( 1 ,2,3-cd)pyrone
Iron
Load
Magnesium
Manganese
MCPA|(4-chloro-2-methylpheno
MCPP
Mercury

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

2
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%
13%
25%
13%
13%
100%
38%
25%
100%
100%
13%
50%
25%
38%
13%
25%
100%
38%
100%
ioo%
25%
100%
50%
100%
100%
13%
25%
13%
25%
50%
25%
38%
100%
100%
100%
100%
13%
13%
75%

Average
(Avg)

7.84E-04
3.50E+00
1.00E+02
4.90E+01
3.04E401
7.90E+03
1.26E+02
1.32E400
6.20E400
1.95E402
2.77E+00
2.25E402
1.85E402
1 .93E+02
1.66E402
2.40E402
4.84E-01
1.25E+02
5.54E-01
2.60E+04
1.01E+02
1.44E+01
2.52E+02
6.31E400
1.88E+01
1.40E-01
8.46E+01
1.02E+02
5.00E-01
4.97E+02
9.39E+01
1.64E+02
1.40E404
7.45E401
6.10E+03
3.21E402
I.19E+03
1.39E+03
5,86E-02

Maximum
Detected

Concentration
(Max)

1.51E-03
3.50E400
1.60Et02
4.90E+01
4.00EI01
1.20E+04
3.60E+02
2.60E+00
7.80E+00
2.20E+02
3.00E+00
9.40E+02
8.80E402
6.40E+02
6.30E+02
1.10E+03
6.30E-01
2.70E+02
9.60E-01
6.40E+04
1.70E+02
2.10E+01
1.10E+03
8.60E+00
3.50E+01
1.40E-01
2.70E+02
1.20E+02
5.80E-01
2.50E403
1.30E+02
5.70E+02
1.80E404
2.40E402
6.90E403
4.00E402
1.40E403
3.00E+03
1.90E-0"l

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND

1.10E401
2.03E404

ND
2.40E400
1.74E401
3.73E402

ND
5.20E401

ND
ND

6.80E401
ND

1.27E400
ND

6.87E40d
1.61E404

ND
3.27E401
8.40E401
1.39E401
1.55E402

ND
ND
ND
NO

8.40E+01
ND
ND

3.33E404
1.42E402
9.33E403
8.00E402

ND
4.73E403
5.61E-02

Is
Max>BK?

Yos
No
--

Yos
No
No

Yes

Yos

No

No
Yes

No
Yes
No
No
•-
--

--
Yes

No
Yes
No
No

No
Yes

Pass
EN/BK?

No
No
No
No
No
Yes
No
No
Yes

™ Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No

^esT
No
Yes
Yes
No
Yos
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA

2.90E408
2.90E406
1.60E404

NA
5.90E407
2.00E401
1.00E402
2.60E402 "
1.70E402
8.00E403
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.10E407
1.00E401

NA
2.80E403

NA
8.00E+05

NA
3.30E402
3.00E400
7.60E403

NA
9.00E404
2.10E407
2.80E406
6.90E404

NA
NA
NA
NA
NA
NA

5.00E-02

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "
No
No
No
No
No
Yes

COPC?
No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No
No
No
No

• No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"""No"
Yes

Reason
NA
NA

<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW
<SGW

NA
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK
NA
<BK

>SGW
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Suburtace Soil • Soll-to-Groundwaler TACO Screen
Transect 6

ENSn International
Page 22 of 35

Constituent
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanlhreno
Potassium
Pyrene
Sodium
Toluono
Tolal PCBs
Vanadium
Xylenos, Total
7lnc

Units
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%
25%

100%
25%
50%

100%
38%
38%
25%
13%

100%
13%

100%

Average
(Avg)

6.06E-01
4.SOE+01
1.71E+01
2.46E+02
3.82E+02
1 .43E+03
4.59E+02
1.06E+02
3.45E+00
4.30E+00
2.38E+01
3.22E+00
8.26E+01

Maximum
Detected

Concentration
(Max)

1.10E+00
4.90E+01
2.40E+01
2.51 E+02
1.90E+03
2.00E+03
2.30E+03
1.40E+02
6.60E+00
4.30E+00
3.30E+01
4.30E400
1.60E+02

Essential
Nutrient

(EN)?
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
1.75E+00

ND
3.73E+01

ND
ND

4.20E+03
ND

3.53E+02
ND
ND

5.80E+01
ND

6.41E+02

Is
Max>BK?

No
•-
No
--
--
No
--

No

No

No

Pass
EN/BK?

Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
4.20E+05
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07

NA
2.90E+04

NA
NA

1.50E+05
2.00E403

Is
Max>SQW?

No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<BK

<SQW
<SQW

>SGW
<SGW

EN
<SGW

EN
<SGW

NA
<BK

<SGW
<SGW

I
Nl
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Subnrfncc Soil - Soll-lo-Groimdwaler TACO Screen
Transect 7

ENSR International
Page 23 of 35

Constituent

Tolal 2,3,7,8-TCDD TEQ
?-Bulanono (MEK)
4.T-DDC
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzene
3on7o(n)nnlliracono
3enzo(o)pyrene
Benzo(l>)lluorat)lliono
Benzo(g,h,i)perylone
3enzo(k)fluoranlhene
3eryllium
bis(2-Elliylhexyl)phthalate
Cadmium
Calcium
Carbon disullldo
Chlorobonzone
Chromium
Chrysene
Cobalt
Copper
Dl-n-bulylphlhalate
Endosullan sulfate
Fluoranllieno
Iron
Load
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Ponlachlorophenol
Phenanlhrene
Potassium
Pyrene
Sodium

Units
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

1
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%
22%
22%
33%

100%
22%

100%
100%
22%
22%
22%
22%
22%
11%
33%
78%
100%
100%
33%
22%

100%
22%
100%
100%
67%
22%
22%
100%
100%
100%
100%
89%
07%
100%
33%
22%
100%
11%
33%

Average
(Avg)

2.00E05
9.50E+00
1.02E+00
8.78E+01
9.26E403
5.80E-01
5.99E+00
2.10E+02
2.96E+00
3.65E+01
3.60E+01
3.25E+01
3.55E+01
3.60E401
4.33E-01
1.08E+03
1.78E400
1.20E404
4.19E400
4.10E400
3.35E+01
4.55E+01
G.50E+00
1.96E+01
8.91E+01
4.45E-01
7.95E+01
1.39E+04
2.24E+01
5.87E403
2.59E+02
6.20E-02
4.93E-01
2.07E+01
2.58E+02
3.85E401
1.88E+03
6.00E401
1.18E402

Maximum
Detected

Concentration
(Max)

2.00E-05
1.20E+01
1.70E+00
3.10E+02
2.20E404
6.00E-01
1.10E+01
2.90E+02
3.20E+00
3.70E401
3.80E+01
3.70E401
3.60E401
3.60E401
1.20E400
7.60E403
7.90E400
1.70E404
7.80E400
1.00E401
1.30E+02
4.80E401
1.10E401
6.20E401
1.20E402
5.70E-01
8.10E401
2.60E404
7.70E+01
7.10E403
4.00E402
2.90E-01
7.85E 01
4.20E401
3.01E+02
4.20E401
4.00E403
6.00E401
2.60E402

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND

i.ioE+6i
2.03E404
2.40E400
1.74E+01
3.73E402

ND
5.20E401

ND
ND

6.80E401
ND

1.27E400
ND

6.87E400
1.61E404

ND
ND

3.27E401
8.40E401
1.39E401
1.55E402

ND
ND

8.40E401
3.33E404
1.42E402
9.33E+03
8.00E402
5.61E-02
1.75E400
3.73E+01

ND
ND

4.20E403
ND

3.53E402

Is
Max>BK?

Yes
Yes
No
No
No
--
No

No

No
-

Yes
Yes

-•

Yes
No
No
No

No
No
No
No
No
Yes
No
Yes

-
No
--

No

Pass
EN/BK?

No
No
No
No
No
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
Yes

Taco Tier 1 Soll-
to-groundwaler

(SOW)
Concentration

NA
NA

2.70E405
1.60E404

NA
2.00E401
1.00E402
2.60E+02
1.70E402
8.00E403
8.20E404
2.50E+04
2.10E407
2.50E405
1.40E402
3.10E407
1.00E401

NA
1.60E405
6.50E403

NA
8.00E405

NA
3.30E402
2.30E408
9.00E404
2.10E407

NA
NA
NA
NA

5.00E-02
NA

4.00E402
1.00E+02
5.90E407

NA
2.10E407

NA

Is
Max>SQW?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No.
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No

Reason
NA
NA

<SQW
<SGW

NA
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<SGW

NA
<SGW
<BK

<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

>SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
EN
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Suburlace Soil - Soll-lo-Groundwaler TACO Screen
Transect 7

ENSR International
Page 24 of 35

Constituent

Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9

Frequency
ol Detection

11%
11%
11%
100%
100%

Average
(Avfl)

5.74E-01
3.49E+00
8.40E+00
2.52E+01
3.79R+02

Maximum
Detected

Concentration
(Max)

7.20E-01
5.40E+00
8.40E+00
5.00E401
1.80E+03

Essential
Nutrient
(EN)?

No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO
ND
ND

5.80E+01
6.41E+02

Is
Max>BK?

..

No
Yes

Pass
EN/BK?

No
No
No
Yes
No

Taco Tier 1 Soll-
to-groundwaler

(SOW)
Concentration

1.80E+01
2.90E+04

NA
NA

2.00E+03

Is
Max>SQW?

No
No
No
No
No

COPC?

No
No
No
No
No

Reason
<SGW
<SGW

NA
<BK

<SGW

I
to
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Fill Area - Soll-to-Groundwaler TACO Screen
AronG

ENSR International
Page 25 of 35

Constituent
Total 2,3,7.8-TCDD TEQ
4,4'-DDT
Alpha Chlordane
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Coball
Copper
della-BHC
Dleldrin
Endosulfan 1
Endosullan II
Endosullan sulfale
Endrln
Endrln aldehyde
Endrln kelono
Gamma Chiordane
Heplachlor epoxlde
Iron
Lead
Magnesium
Manganese
Mercuty
Methoxychlor
Molybdenum
Nickel
Potassium
Tola! RGBs
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg

_.m9/kfl.
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4.. ......

4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Detection

100%
75%
50%
100%
50%
100%
100%
100%
100%
100%
100%
100%
100%
75%
25%
25%
25%
50%
50%
50%
50%

"75%
25%
100%
100%
100%
100%
100%
25%
100%
100%
100%
50%
100%
100%

Average
(Avg)

3.05E-03
1.15E-01
1.90E-01
1.30E+04
6.85E-01
7.19E+00
1.17E+02
5.89E-01
2.60E-01
9.73E+03
1.93E+01
7.33E+00
1.83E+02
1.03E-01
6.20E-02
2.20E-01
3.40E-01
1.50E-01
1.48E-01
3.95E-01
9.10E-01
2.02E;Ot
2.20E-01
1.84E404
1.36E+01
4.09E+03
5.44E+02
2.45E-02
9.40E-01
5.19E-01
1.89E401
1.45E403
1.81E+Ot
3.5BE401
6.09E+01

Maximum
Detected

Concentration
(Max)

8.35E-03
1.60E-01
2.60E-01
1.50E+04
7.20E-01
8.05E+00
1.40E+02
6.40E-01
3.90E-01
1.40E+04
2.20E+01
8.60E+00
2.90E+02
1.82E-01
6.20E-02
2.20E-01
3.40E-01
1.80E-01
1.55E-01
6.70E-OJ
1.03E400
3.10E-01
2.20E-01
2.00E+04
1.60E+01
4.95E+03
7.40E402
2.90E-02
9.40E-01
7.80E-01
2.15E+01
1.70E+03
4.65E+01
4.00E401
6.95E+01

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No

Surface Soil
Background (BK)

Concentration
ND

1.41E+0!
ND

2.54E+04
3.80E400
1.91E+01
3.63E+02
1.51E+00
8.65E400
3.35E404
3.93E401
1.55E+01
2.09E+02

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.80E404
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
4.73E+03
See nolos
6.90E401
8.08E402

Is
Max>BK?

No
-

No
No
No
No
No
No
No
No
No
Yes

••
-
-

•-
--

..
-

No
No
No
No
No

No
No
No

No
No

Pass
EN/BK?

No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yos
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
1.60E405
4.80E404

NA
2.00E401
1.00E402
2.60E402
1.40E402
1.00E401

NA
NA
NA

3.30E402
3.00E+00
2.00E401
9.00E+04
9.00E404
9.00E404
5.00E403
5XJOE403
5.00E+03
4.80E404
3.30E403

NA
NA
NA
NA

5.00E-02
7.80E405

NA
4.00E402

NA
NA
NA

2.00E403

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No~
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

NA
<SGW
<SGW
<BK

<SOW
<SQW
<SQW
<SQW
<SOW

EN
<BK
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

<SGW
<SGW
<BK

<SGW
EN
NA
<BK

<SGW

sauget soil to groundwater screen.xls\ Area G Stats
December 29, 2000

Revision 0



Fill Area • Soll-to-Groundwater TACO Screen
ArcaH

ENSR International
Page 26 of 35

Constituent
Total 2.3.7,8-TCDD TEQ
2,4-OB
2-Hoxanono
4,4'-DDE
4.4'-DDT
Aldrin
Aluminum
Antimony
Arsenic
Darium
Benzo(a)anlhracene
Benzo(a)pyreno
Benzo(b)lluoranlhone
t3en?o(g,h,i)perylene
Benzo(k)fluoranlheno
Beryllium
bis(2-Elhylhexyl)phthalate
Cadmium
Calcium
Carbon disullido
Chromium
Chrysene
Cobalt
Copper
Endosullan II
Endrin ketone
Fluoranlhene
Gamma Chlordane
Hnptachlor
Heptachlor epoxide
lndono( 1 ,2,3-cd)pyrene
Iron
Load
Magnesium
Manganese
Mercury
Melhoxyclilor
Molybdenum
Nickel

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
"9*8
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Detection

100%
50%
25%
75%
75%
50%
100%
100%
100%
100%
75%
75%
75%
25%
75%
100%
50%
100%
100%
25%
100%
75%
100%
100%
25%
75%
75%
50%
25%
75%
50%
100%
100%
100%
100%
100%
50%
100%
100%

Average
(AVfl)

5.33E-01
6.74E+00
5.70E+00
3.44E+01
4.51E+01
8.21E400
7.95E+03
1.57E+00
2.28E+01
1.12E+02
1.04E+02
9.93E+01
1.13E+02
1.G1E+02
9.68E+01
1.52E+00
1.04E402
9.03E+00
1.76E+04
3.42E+00
1.95E+01
1.58E+02
1.00E+01
3.75E+02
3.57E+00
2.50E+01
1.70E+02
1.47E401
1.28E+00
1.64E+01
9.18E+01
1.63E404
I.46E+02
2.02E+03
4.37E+02
2.84E-01
4.54E401
4.95E+00
3.40E401

Maximum
Detected

Concentration
(Max)

1.29E+00
9.70E+00
5.70E400
6.60E+01
1.10E402
2.10E+01
1.40E+04
2.30E+00
6.40E+01
1.20E+02
1.30E+02
1.40E+02
1.40E402
3.70E+02
1.30E+02
3.80E+00
1.20E+02
2.20E401
4.20E404
4.30E+00
2.30E+01
3.00E+02
2.00E+01
4.80E+02
7.20E400
B.20E+01
2.40E402
3.00E401
2.00E400
4.40E401
1.00E402
1.80E404
2.30E402
2.50E403
7.20E+02
7.70E-01
1 .30E402
i.10E401
7.00E401

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Yos
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO
ND

3.30E401
1.61E401
1.41E40I

ND
2.54E404
3.80E400
1.91E401
3.63E402
2.40E402
1.87E402
1.79E402
1.27E402
2.08E+02
1.51E400
3.22E402
8.65E400
3.35E404

ND
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND

5.02E402
ND
ND
ND
ND

3.80E404
I.85E402
1.72E+04
8.83E+02
1.77E-01

ND
2.02E400
4.27F.401

Is
Max>BK7

--

No
Yes
Yes

No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
Yes

--
No
Yes
Yes
Yos

--
No
--
••
•-
--

No
Yes
No
No
Yes

Yos
Yes

Pass
EN/BK?

No
No
Yes
No
No
No
Yes
Yos
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA
NA

2.70E+05
1.60E405
2.50E403

NA
2.00E401
1.00E+02
2.60E+02
8.00E403
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.10E407
1.00E401

NA
1.60E405

NA
8.00E405

NA
3.30E+02
9.00E404
5.00E403
2.10E407
4.80E404
1.10E+05
3.30E+03
6.90E404

NA
NA
NA
NA

5.00E-02
7.80E405

NA
4.00E402

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Reason
NA
NA
<BK

<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
EN

<SGW
<BK

<SGW
NA

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK

>SGW
<SGW

NA
<SGW

sauget soil to groundwater screen.xls\ Area H Stats December 29. 2000, Revision 0
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Fill Area - Soll-lo-Qroundwater TACO Screen
ArooH

ENSR International
Page 27 of 35

Constituent
Pontachlorophenol
Phenanthreno
Potassium
Pyrone
Selenium
Silver
Sodium
Totrachloroethene
Thallium
Tolal PCBs
Vanadium
Zinc

Units
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Deteotlon

25%
25%
100%
75%
75%
75%
100%
25%
25%
75%
100%
100%

Average
(Avg)

2.32E+02
9.63E401
1.16E+03
1.58E+02
1.58E+00
1.39E+00
2.48E402
6.73E+00
1.01E+00
6.60E+02
3.00E+01
1.28E+03

Maximum
Detected

Concentration
(Max)

2.41E402
1.10E+02
1.60E+03
1.90E402
4.70E+00
2.70E+00
3.90E+02
1.70E401
2.50E4dO
1.52E+03
4.50E401
3.60E+03

Essential
Nutrient

(EN)7
No
No
Yos
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
See notes
3.35E+02
4.73E+03
4.35E+02

NO
1.35E+00
5.77E+02

ND
NO

See notes
6.90E401
8.08E402

Is
Max>BK?

No
No
No

Yes
No

--
No
Yes

Pass
EN/BK?

No
Yes
Yes
Yes
No
No
Yes
No
No
No
Yos
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

1.00E402
5.90E+07

NA
2.10E+07
2.40E400

NA
NA

3.00E402
1.60E401

NA
NA

2.00E403

Is
Max>SQW?

Yes
No
No
No
Yes
No
No
No
No
No
No
Yes

COPC?
Yes
No
No
No
Yes
No
No
No
No
No
No
Yes

Reason
>SGW

<SGW
EN

<SGW
>SQW

NA
EN

<SGW
<SGW

NA
<BK

>SGW

c\Iui
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nil Area • Soll-to-Qroundwator TACO Screen
Area I

ENSR International
Page 28 of 35

Constituent
1 ,2,4-Ttichlorobenzene
1,4-Dichlorobonzono
Tolal 2,3,7,8-TCDO TEQ
2.4-OB
2,4-Dichlorophenol
2-Nitroaniline
4,4'-DDD
4.4'-ODE
4,4'-DDT
4-Chloroanlline
Alclrin
Alpha Chlordane
Aluminum
Anthracene
Anliniony
Arsenic
Barium
Bonzo(a)anlluaceno
Denzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g.h,l)perylone
Benzo(k)lluoran(heno
Beryllium
bls(2-Elhylhoxyl)phlhalate
Cadmium
Calcium
Carbazole
Chromium
Chryseno
Cobalt
Copper
Dlbeiizo(a,li)aiillirnceno
Dibenzoluran
DJeldrin
Dl-n-bulylphlhalalo
Endosulfan 1
Endosullnn II
Endosulfan sullate
Endrin
EndfiM aldcliydn

Units
ug/kg
ug/kg
ug/kg
ug/kg

...°a*a
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
3
3
3
4
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
4
3
3
3
3
3

Frequency
of Detection

25%
25%
100%
25%
25%
25%
100%
100%
67%
50%
100%
33%
100%
50%
100%
100%
100%
75%
75%
75%
75%
75%
100%
25%
100%
100%
25%
100%
75%
100%
100%
50%
25%
100%
25%
100%
100%
33%
100%
100%

Average
(Avg)

1.11E+02
4.GOE401
3.34E+00
1.27E401
8.20E401
1.60E402
6.G9E401
1.03E+02
1.57E+02
4.64E403
8.48E+01
2.65E400
5.64E+03
2.36E+02
G.06E400
7.79E+00
2.81E+02
6.53E402
6.29E402
8.14E402
4.86E+02
3.10E+02
9.10E-01
8.75E+01
1.12E+01
1.57E+05
1.48E+02
3.33E+01
6.62E+02
i.21E+01
6.66E+03
1.23E402
9.25E+01
7.04E+01
5.20E401
8.88E+01
2.06E402
8.6SE+00
8.22E401
5.15E402

Maximum
Detected

Concentration
(Max)

1.80E+02
4.60E+01
1.27E+01
2.91E+01
8.20E+01
1.60E+02
2.00E+02
3.00E+02
4.60E+02
1.80E+04
2.50E+02
2.65E+00
8.00E+03
7.30E402
8.40E400
1.20E401
7.40E402
2.20E+03
2.20E+03
2.80E403
1 .60E403
9.60E402
1.70E400
8.75E401
3.10E401
2.35E405
3.20E402
6.50E401
2.20E403
3.30E401
1.30E404
3.60E402
1.00E402
2.00E+02
5.20E40I
2.60E402
6.00E402
8.80E+00
2.40E402
1.50E403

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No _,
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
NO
ND
NO
ND
ND
ND
ND

1.81E401
1.41E401

ND
ND
ND

2.54E404
1.60E402
380E+00
1.91E401
3.63E+02
2.40E402
1.87E402
1.79E402
1.27E+02
2.08E402
1.51E400
3.22E402
8.65E400
3.35E404
8.40E401
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND
ND

3.12E402
ND
NO
ND

"ND
ND

la
Max>BK?

-

-
-

-

Yes
Yes

--

NO
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes

-

No

••

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yos
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

5.30E404
1.10E404

NA
NA

6.90E402
NA

8.00E404
2.70E405
1.60E405
7.00E402
2.50E403
4.80E404

NA
5.90E407
2.00E401
1.00E402
2.60E402
8.00E403
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.10E407
1.6bE40i

NA
2.80E403

NA
8.00E405

NA
3.30E402
7.60E403

NA
2.66E401
2.30E406
9.00E404
9.00E404
9.00E404
5.00E403
5.00E403

la
Max>SQW?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No..... ̂

No

COPC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No 1
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No

Reason
<SQW
<SGW

NA
NA

<SGW
NA

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
EN

<SGW
NA

<SGW
NA

>SGW
<SGW

NA
>SGW

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
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Fill Area • Soll-to-Groimdwater TACO Screen
Area I

ENSR International
Page 29 of 35

Constituent
Endrin kctono
Fluoranthono
Tluorene
Gamma Chlordano
lleplachlor
1 loptachlor opoxlde
Hexachlorobenzene
lndeno(1,2.3-cd)pyrone
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Sodium
Toluene
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

3
4
4
3
3
3
4
4
4
4
4
4
4
3
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Detection

100%
100%
25%
100%
67%
100%
25%
50%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
ioo% "
100%
75%
100%
100%
25%
75%
100%
100%

Average
(Avg)

2.42E402
1.66E+03
1.25E402
1.32H+02
2.4BE401
4.85E401
5.48E401
4.84E402
1.08E+04
6.95E+02
1.24E404
2.03E+02
6.04E-01
1.03E+03
5.86E400
3.54E401
6.34E402
880E402
1.24E+03
1.35E403
1.10E+00
8.71E+00
6.35E+02
2.89E+00
3.13E404
1.87E+01
1.43E+03

Maximum
Detected

Concentration
(Max)

7.00E+02
6.00E+03
2.30E+02
3.80E402
6.90E401

.40E402

.10E402

.60E403

.60E404

.50E403

.90E+04
3.00E402
2.00E400
3.00E403
8.50E400
6.50E401
1.65E403
3.30E403
1.50E403
4.70E403
1.60E400
1.90E401
8.70E402
3.30E400
1.21E405
2.60E401
2.80E403

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No

Surface Sol)
Background (BK)

Concentration
NO

5.02E402
ND
Nl)
NO
ND
ND
ND

3.80E404
1.85E402
1.72E404
8.83E402
1.77E-01

ND
2.02E400
4.27E401
See notes
3.3SE+02
4.73E403
4.35E402

ND
1.35E400
5.77E402

ND
See notes
6.90E401
8.08E402

Is
Max>BK?

-
Yes

No
Yes
Yes
No
Yes

Yes
Yes

Yes.... ^

Yes

Yes
Yes

No
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes "
No
No
No
Yes
No
No
Yes
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

5.00E403
2.10E407
2.80E406
4.80E404
1.10E405
3.30E403
1.10E404
6.90E404

NA
NA
NA
NA

5.00E-02
7.80E405

NA
4.00E402
1.00E402
5.90E407

NA
2.10E407
2.40E400

NA
NA

2.90E404
NA
NA

2.00E403

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No

~ No~
No
No
No
No
No
No
No
Yes

Reason
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK

>SGW
<SGW

NA
<SGW

>SGW
<SGW
"EN"
<SGW
<SGW

NA
EN

<SGW
NA

<BK
>SGW

c\
I
W
en
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Fill Area - Soll-to-Qroundwalor TACO Screen
A ten L

ENSH International
Page 30 of 35

Constituent
Tola! 2.3,7,8-TCDD TEQ
2-Mothylnaphlhalcne
4,4'-DDE
4,4'-DDT
Acenaplilhene
Aldtin
Aluminum
Anlhracono
Antimony
Arsenic
Barium
Bonzo(a)anthracene
Hon7o(a)pyrone
OoMzo(b)lluoranthono
Benzo(g,h,i)perylene
Bonzo(k)lluoranlhene
Beryllium
beta-BHC
bls(2-Elhylhexyl)phthalato
Cadmium
Calcium
Carbazolo
Chromium
Chryaono
Cobalt
Copper
Cyanide, Total
Dibenzo(a,h)anlhracene
Dibenzoluran
Dloldrln
Endrln kelone
Kluoranlhone
Fluorone
Gamma Chlordano
Heptachlor epoxide
lndeno( 1 ,2,3-cd)pyrene
Iron
Lead - - - - - - -

Magnesium

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
ol Detection

100%
25%
75%
25%
50%
25%
100%
75%
too%
100%
100%
75%
75%
75%
75%
75%
100%
25%
50%
100%
100%
75%
100%
75%
100%
100%
25%
50%
25%
25%
75%
75%
50%
75%
75%
75%
100%
100%
100%

Average
(Avg)

3.60E-01
1.04E402
1.10E+01
8.95E+00
4.81E+02
3.83E+00
5.75E403
1.05E403
3.28E400
3.33E+01
1.71E402
2.56E403
2.30E+03
2.19E403
J.33E403
2.29E+03
1.48E+00
1.66E400
1.90E+02
5.60E400
2.00E+04
4.80E+02
4.53E401
2.64E+03
1.38E+01
1.76E+03
6.05E-01
4.55E+02
2.56E402
7.83E+00
1.23E+01
5.77E+03
4.21E402
1.1GE401
5.85E400
1.58E403
2.30E404
3.69E402
2.49E403

Maximum
Detected

Concentration
(Max)

8.21E-01
1.40E402
2.00E+01
1.60E401
1.60E403
5.50E400
7.60E403
3.60E403
5.40E400
3.70E401
2.50E402
7.80E+03
7.00E403
6.60E403
3.80E403
6.80E403
1.60E400
3.70E400
3.10E402
1.00E401
2.90E+04
1.50E403
7.90E401
7.80E+03
1.70E401
4.70E403
1.60E+00
1.30E403
7.50E402
1.20E401
2.80E401
1.80E404
1.40E403
2.10E401
9.20E400
4.80E403
3.20E404
9.40E402
4.20E403

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
Yos

Surface Soil
Background (BK)

Concentration
ND
ND

1.61E401
1.41E401

ND
ND

2.54E404
1.60E402
3.80E400
1.91E+01
3.63E402
2.40E402
1.87E402
1.79E402
1.27E402
2.08E402
1.51E400

ND
3.22E402
8.65E+00
3.35E404
6.40E401
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND
ND
ND
ND

5.02E402
ND
ND
ND
ND

3.80E404
"1.85E402

1.72E464

Is
Max>BK?

--

Yes
Yes

--
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

--
No
Yes
No
Yos
Yes
Yes
Yes
Yes

--
--
••
--

Yes
-

No
Yes
No

Pass
EN/BK?

No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
4.20E405
2.70E40S
1.60E405
2.90E406
2.50E403

NA
5.90E407
2.00E401
1.00E402
2.60E402
8.00E403
8.20E404
2.50E404
2.10E407
2.50E+05
1.40E402
3.00E400
3.10E+07
1.00E401

NA
2.80E403

NA
8.00E+05

NA
3.30E402
1.20E402
7.60E403

NA
2.00E401
5.00E403
2.10E407
2.80E406
4.80E404
3.30E403
0.90E+04

NA
NA
NA"

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

' "No"
" No"

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA

<SQW
<SQW
<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW

EN
<SGW

NA
<SGW

NA
>SGW

<§GW
<SGW

NA
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA

~ E N

sauget soil to groundwater screen.xls\ Area L Stats December 29, 2000, Revision 0



Fill Aroa - Soll-lo-Qroundwaler TACO Screen
Area L

ENSR International
Page 31 of 35

Constituent
Manganese
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Penlachlorophonol
Phenanlhrene
Potassium
Pyreno
Selenium
Silver
Sodium
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Detection

100%
100%
50%
100%
25%
100%
25%
75%
100%
75%
100%
75%
100%
ibo%
25%
50%
100%
100%

Average
(Avg)

3.51E+02
3.22E-01
2.63E+01
1.45E+01
1.49E+02
4.68E+01
2.3BE+02
3.62E+03
1.09E+03
4.27E+03
3.08E+00
8.13E-01
3.45E+02

" 1.85E+00
6.08E+00
4.90E+02
4.43E+01
5.10E+02

Maximum
Detected

Concentration
(Max)

6.50E+02
5.60E-01
4.60E+01
2.30E+01
3.20E+02
5.50E+01
2.40E+02
1.20E+04
1.70E+03
1.30E404
4.30E+00
1.20E+00
5.40E+02
2.10E+00
1.30E+01
1.17E+03
4.90E+01
8.70E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration
8.83E+02
1.77E-01

NO
2.02E+00

ND
4.27E+01
See notes
3.35E402
4.73E+03
4.35E+02

ND
1.35E+00
5.77E+02

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

No
Yes

Yes

Yes

Yes
No
Yes

No
No

No
Yes

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
No

TacoTlerlSoll-
to-groundwater

(SOW)
Concentration

NA
S.OOE-02
7.80E+05

NA
4.20E+05
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
NA

reoE+or
2.90E+04

NA
NA

2.00E+03

Is
Max>SQW?

No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No

COPC?

No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Reason
<BK

>SOW
<SGW

NA
<SGW
<SQW

>SGW
<SOW

EN
<SGW

>SGW
<BK
EN

"" <SGW
<SGW

NA
<BK

<SGW

I
uioo
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Fill Area - Soil lo Qroundwnlcr TACO Screen
AicnN

ENSR International
Pago 32 ol 35

Constituent
Tola! 2,3,7.8-TCDD TEQ
4,4'-DDT
Aldiin
Alpha Chkjrdane
Akjnikiuin
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,l)peiylene
Benzo(k)lluoranlhene
bela-BHC
bls(2-ElliyHiexyl)phlhalalo
Cadmhim
Calcium
Chromium
Chrysene
Cobalt
Copper
Dlbenzo(a,h)anlhracene
bJaSiiii""""""
Fluoranllieiie
Qamma Chtordane
lndeno(1,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Morcury
MelhoxychkH
Molybdenum
Nickel
Penlachlorophenol
Phenanthiene
Potassium
Pyreno
Selenium
Total PCBs
Vanadium
Zinc

Unit*
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
JJfl*?.
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Sample*
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4.._...._..— .

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
ol Detection

100%
25%
25%
25%
100%
75%
26%
100%
100%
100%
100%
100%
25%
100%
25%
25%
100%
100%
100%
100%
100%
100%
50%
25%"
100%
25%
75%
100%
100%
100%
100%
100%
25%
100%
100%
100%
100%
100%
100%
25%
25%
100%
100%

Average
(AvB)

9.76E-02
202E400
103E.OO
867E-01
B.75E403
4.70E.01
7.10E-01
8.33E400
5.93E402
1 68El02
1.87EI02
1.85E«02
1.44E402
2I6E.02
293E01
101E.02
0.4AE-01
5.73E404
1.65E«OI
200E+02
6.84E400
5.01E401
725E.OI
1 89E400
393E402
1.38E400
144E402
1.43E404
l.3BEt02
7 18E403
3.74E402
6.78E-02
206E.01
1 OSEtOO
1C1E401
3.07E402
1 .76E402
1.40E«03
341E402
509E-01
513E401
238E401
1.49E402

Maximum
Detected

Concentration
(Max)

3.45E-01
2.70E4UO
1.28E400
1 IOE.OO
1.10E404
S80E.01
7.10EOI
7.30E400
1.20E403
2.70E402
3.30E402
320E.02
3.00E402
3.60E.02
3.38E01
130E.02
1.50E400
1.09E405
1.80E401
3.10E402
8.I6E400
1 10E+02
1 10E402
213E400
610E.02
1.85E400
2.60E.02
1.50E404
4.10E.02
1.15E404
4.10E402
9.SOE-02
6.50E.OI
145EiOO
1.70E401
4.74E402
2.80E402
1.60E403
S50E.02
eeoE-ot
1.78E402
290E»OI
260E402

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surlace Soil
Background (BK)

Concentration
ND

1.41E401
ND
ND

254E404
I.OOE402
3.60E+00
1.91E401
363E)02
240E402
1.87E402
1.79E402
1.27E«02
2.08E402

ND
322E.02
865E400
3.35E404
393E.01
2.73E402
1 55E401
2.09E402

ND.. -_. ...._.

502E.02
ND
ND

3.80E404
1.B5E402
I.72E404
B.83E402
I.77E-01

ND
202E.OO
4.27E401
Seo notes
335E402
473E.03
4.35E402

ND
See notes
8.90E*OI
808E.02

It
M«x>Bk?

No

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No

Yes
No
Yes
No
No

Yes

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pats
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

Taco Tier 1 Soil-
lo-groundwater

(SOW)
Concentration

NA
1 OOE405
2.50E403
4.80E404

NA
590Ei07
2.00E401
100E402
260E402
B.OOE403
820E404
2.50E404
2.10E407
260E.05
3.00E400
310E.07
1.00E401

NA
NA

8.00E40S
NA

330E402
7.60E403
2.00E40i
2.10E407
480E.04
6.90E404

NA
NA
NA
NA

5.00E-02
7.BOE405

NA
400E402
1 OOE402
590E407

NA
210E»07
240E.OO

NA
NA

200E403

ll
M«x>SQW7

No
NO
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No

COPC7
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Reason
NA

<SOW
<SOW
<SQW

<BK
<SQW
<SQW
<SGW

>SOW
<SGW
<SGW
<SQW
<SQW
<SQW
<SQW
<SQW
<SQW

EN
<BK

<SQW
<BK

<SGW
<SOW
<SOW
<SQW
<SQW
<SQW

EN
NA
EN
<BK
<BK

<SGW
<BK

<SQW
>SQW

<SQW
EN

<SQW
<SQW

NA
<BK

<SGW

saugel soil lo groundwaler screen.xls\ Area N Slats
December 29,2000
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TabloG 2
Soil-to-Groundwaler Screen -pit Evaluation
Fill Areas
Saugel Area 1 - EE/CA and RI/FA
Human Health Risk Assessment

ENSR International
Page 33 ol 35

Constituent
4-Chloroaniline
Barium
Beta-BHC
Cadmium
Copper
Dieldrin
Mercury
Penlachlorophenol
Selenium
Zinc

Fill Area H
pH = 7-7.6

Cono. (a)
..
--
--

2.20E+01
4.80E+02

--
7.70E-01
2.41 E-01
4.70E+00
3.60E+03

SOW (pH) (b)
NA

1.70E+03
NA

1.10E+02
2.00E+05

NA
1.60E+01
1.10E-01
3.30E+00
1.50E+04

COPC? (c)
-

;;
No
No
--
No
Yes
Yes
No

Fill Area 1
pH = 7.7-8.4

Cone, (a)
1.80E+01
7.40E+02

--
3.10E+01
1.30E+04
2.00E-01
2.00E+00
1.65E+00

--
2.80E+03

SOW (pH) (b)
NA

1.80E+03
NA

5.90E+02
3.30E+05

NA
3.20E+01
1.60E-6i
2.40E>00
3.20E+04

COPC? (c)
Yes
No
--

No
No
Yes
No
Yes

--
No

Fill Area L
pH = 7.5-7.9

Cone, (a)
--

3.70E-03
--

4.70E+03
--

5.60E-01
2.40E-01
4.30E+00

--

SGW (pH) (b)
NA

1.80E+03
NA

5.90E+02
3.30E+05

NA
3.20E+01
1.00E-01
2.40E+00
3.20E+04

COPC? (c)
—
--

Yes
--

No
--
No
Yes
Yes

--

Fill Area N
pH = 7.8-7.9

Cone, (a)
—

1.20E+03
--
--
-
-
--

4.70E-01

SGW (pH) (b)
NA

2.10E+03
NA

4.30E+03
3.30E+05

NA
4.00E+01
1 .OOE-01
2.40E+00
1.10E+05

COPC? (e)
..
No
-
..
-
..
..

Yes
..
--

Notes:
-- Not a constituent of potential concern in this area/medium.
Cone. - Concentration.
COPC - Constituent ol Potential Concern.
NA - Not available.
SOW (pH) - pH- specific Soll-to-Groundwater TACO Tier 1 Value,
(a) - Maximum detected concentration In this area/medium (includes all constituents identified as potential COPC after the SOW screen),
(b) - TACO Tier I Appendix B Table D values - pH specific Soil Remediation Objectives lor Inorganics and lonlzable Organlcs lor the Soil Component of the Groundwater Ingestlon

Route (Class II Groundwater). Where pH range overlaps table ranges, the lower table value Is used,
(c) - Constituent Is idenlified as a COPC if Cone. >SGW (pH) or If no SOW (pH) value available.

Ci

soucjdt soil to groundwator scroon.xls\pH Fill
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FNSftfiiloin.ilionnl
PflffO 34 ol 35

Tflblv O 3
So' lo Oiound«v4lc< &.»CC't [>H F.v.i
t(A(ii<Kl* Ku'ltCO SO')

S.IUQCI Aie.i 1 EE/CA ami HIT A
Hunun lltAttli Ittk A&f01SO«nl

1 Tr.nntl 1
1 pll • 7.0-1.1

Ttaniielt

bnnmiî î iM l'TH1|Olliriv*nllInlM':J'lInl fFEEii™
Urium
3on«K«)*fTttv»cofM)
)•!• 81 1C
MoWn
•(•toury
>eni«cHo<aplwnl
idtrtum

4BOEO1

1 70C(03
NA

*<A
i60€<oi
lOOEjOt^ Yes 2WE«I

Tr.niicl )
pH • 4.t-7J

T..m.cl4
pH • ••••6.8 XTla'l pH • 7.7*t.O

Tfanitcl 7

.•Lt'inilI01K'Ii*«H|'l'TninilHiiri!l'Lill!iiMI01ifllI'»ul̂ |'̂ 'a'̂ i»«Bi:!Ha""1-1^^^^^^
160E403

MA
WA -"
NA

440EIOO
1 IDEOI
3 30 t. 00

r«

"- —— 4DoElO?
NA

•"":• NA"
NA

eooEo?
I40E-OI IOOEOI
320E100 2 WE 400

YM
V«

1 20E*03 1 70tt03
NA
NA

•" NA •"
570E01 IGOE.OI
»OOEX)t IOOE41

?40C«00

No

No
" vit

I.BOEioV

MA
i20EOi NA

I.DOE*OI
240t*l IOOE-01

240EIOO

Y.I

Y«l

l.60Ef03
MA

3KK03 NA
NA

32«E<OI
260E«I IOOE-01

4.40CtOO

Y«

Yw

" lKEt03 -
"•••• NX .: ' '

NA
NA

320E.OI
260E-OI IOOE-01 Y..

2 WE .00
Mo(*»
•• Not • «Kt*̂ o«flt ol polenlUI concwn In (Ms •foa/nwcfium
Cone • Concxnlrftlion
COPC ConslilucrU ol Polenlal Concern
NA NoUvjIabl*
SGW (pit) • pH ipecllte Soil lo Gioundwaier TACO Tlei 1 Value
[a) • Maximum delocled concentration in IWs a<«a/modlum (includos all consiiiuenls Identified as polenllal COPC allot Iho SOW sctoon).
h) • TACO Ttor 1 Afipcndu 0 Tabto 0 valuos • pll spocilK Soil Hcmcdtallon Objoclives lor Inoiganlcs and lonlzatrfe Oiflftnica (w Iho Soil Component ol Iho

Gioundwaler Ingostlon Moute (Class II Groundwatot). Whore pll tango oveilaps lablo fangos. Iho lower labta value la used
(c) • Constituent Is (denuded as a COPC II Cone >SGW (nil) 01 II no SGW (pll) vxlue availablo

l sal lo oioumlwnlm SCIODM ils^rfl I'itnsccl ss
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TaKoGI
Soil-to Gioundwaloi Scicen -pHrvalualion
lianscrls • Sulmiilaco Sm(
Saurjcl Aioa I EDCA ami III/FA
Human HoaHli Ilisk Assessment

ENSn Inlernallonal
Page 35 ol 35

:onillluonl
Bauum
Bon;o(a)antriracene
BolaBIIC
Dieldrfn
Morcuiy
Penlachlorophonol
Selenium

Tranced 1
pH • 7.6 • 3

^onc. (a)

700E02

3QW(pH)(b)
t.OOEi03

NA
NA
NA

3200,01
1.00EOI
240E.OO

COPC? (c)

No

TranMCI)
PH - 7.e S 0

;onc. (•)

760E.02
280EOI

90W(pH)(b)
i aoEios

NA
NA
NA

320E.OI
IOOEOI
240E.OO

COPC? (0)

No
Ves

Titniocl 4
pH . 7.76-8.5

2onc. (•}

1 20E<OI

5 506 01

30W,pH)(b)
2 10C)03

NA
NA
NA

400EiOI
IOOEOI
240E.OO

COPC? (c)

Yes

YOS

Traniect 9
pH.7983

Cone, (a)

860E02

80W(pH)(b)
2IOE<03

NA
NA
NA

400E.OI
IOOEOI
240E.OO

COPCT <o|

No

TrinMcl •
pH • «.0-».0

Done, (a)

190EOI
?50E-OI

8QW(pH)(b)
2 10E«03

NA
NA
NA

•toot. 01
IOOEOI
2.40E<00

COPC? (o)

No
Vos

Transect 7
pH .7.6 8.4

:ono. (•)

200E-OI
300EOI

80W(PH)(W
I80E.03

NA
NA
NA

3206.01
IOOEOI
240E.OO

COPO? (e)

NO
Yes

Notes
• • Nol a consliluflnl ol potential concern In Ihls aroa/modium
Cone • Concentration
COPC • ConsMuonl ol Polcnllal Concern
NA • Nol avlMaUo
SOW (pH) • pH- spocllic Soll-lo-Groundwaler TACO Tier t Value,
(n) • Maxiniuin detected concenkolion In this aiea/inedlum (Includes all consllluenla Idonlllied as potential COPC alter the SOW screen),
(b) - TACO Tier 1 Appendix B Table D values • pH specific Soil Remediation Objective* lor Inorganics and lonlzable Organlcs lor the Soil Component ol the

Groundwaler Ingesllon Roule (Class II Groundwaler) Where pH range overlaps (able ranges, the lower table value Is used
(c) • Constituent Is Identified as a COPC If Cone >SGW (pH) or H no SOW (pH) value available-

Ct

snugel soil to gioundv/nler screen.xlslptl Iransecl sub
December 20,2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX H
COPC SELECTION FOR GROUNDWATER

This appendix presents the screening tables for identifying COPCs for groundwater. COPCs are
identified on a well-by-well basis using the "Groundwater and Surface Water Standards" presented in
Appendix C Table C-4. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order (well screening interval or sample
identification, which includes a sample depth designator, is provided where more than one sample was
included in the analysis):

Fill Area G

AA-GHL-S1 (AA-GHL-S1-12-16FT, AA-GHL-S1-22-26FT)

AA-GHL-S2 (AA-GHL-S2-12-16FT, AA-GHL-S2-22-26FT)

AA-GHL-S3 (AA-GHL-S3-20-24FT)

AA-SW-S1 (AA-SW-S1 -14-16FT. AA-SW-S1-24-26FT)

EEG-101 (18-23FT)

EEG-102 (16.5-21.5FT)

EEG-104 (19-24FT)

EEG-106 (18-23 FT)

EEG-107 (23-28 FT)

EEG-112 (12-26FT)

EE-05 (18-23 FT)

Fill Area H____________________________________________
H-2 December 29, 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

EEG-110 (18-23FT)

EE-01 (28-33 FT)

EE-02 (18-23 FT)

EE-03 (27-32 FT)

Fill Area I

AA-I-S1 (AA-I-S1 -17-21 FT, AA-I-S1 -27-31 FT)

AA-I-S2 (AA-I-S2-16-20FT, AA-I-S2-26-30FT)

AA-I-S3 (AA-I-S3-24-28FT)

EE-12 (28-33 FT)

EE-13 (23-29 FT)

EE-14 (32.5-37.5 FT)

EE-15 (24-29 FT)

Fill Area L

EEG-103 (16.5-21.5FT)

EEG-105 (no construction log)

EEG-109 (17-22 FT)

EEG-111 (no construction log)

AA-SW-S2 (AA-SW-S2-14-16FT, AA-SW-S2-22-26FT)

AA-SW-S3 (AA-SW-S3-14-16FT, AA-SW-S3-22-26FT)

Residential Area Wells

SGW-S1 (SGW-S1 -15FT, SGW-S1-20FT)

SGW-S2 (SGW-S2-15FT, SGW-S2-20FT)

DW-MCDO Unknown

DW-SCHM Unknown

DW-SETT Unknown

DW-WRIG Unknown

H-3 December 29. 2000
J:\lndl_Service\Proiecl Files\Solutia-6105\Sauget-6l05-002\Report Rev 0\Appendices.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS tOUJJMMMxm

The screening results are summarized in Section 3.3.2 of the text.

H-4 December 29, 2000
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Table
Comparison ol Oroundwater Data lo TACO Tier I Screening Criteria

Area: Q
Well: AA-QHL-S1

ENSR International
Page 1 of 34

Constituent
1 .2,4 -TrichkKObenzene
1.2-Dicrilorobenzene
Alumtnum
Barium
Calcium
Chlorobenzene
Chromium
Cia/Trans 1,2-Dtchlotoetheno
Cobalt
Copper
della-BHC
gamma BHC (Undane)
ron
Magnesium
Manganese
Molybdenum
Nickel
Penlachlorophenol
Poiasslum
Sodium
Telrachloroethene
Toluene
Tola! PCB8
Total TCOO-TEQ
Trichloroethene

Summary Statistics

Number ol
Sample*

1
I
2
2
2
I
1
1
1
1
2
2
2
2
2
2
2
1
2
2
2
1
2
1
2

Number
of Detect*

t
1
1
2
2

2
2
2
1
2
1
2
2
2
1„... f

1
2

Average
(ug/L)

1.30E*00
I.20E.OO
138E.02
t 18E*02
1.33E*05
940601
36OE*00
7.10E-01
35OE.OO
230E*00
190E-02
198E02
7.60E.02
2756.04
386E402
t.OSEtOI
I03E.OI
2.95E-OI
4736.03
1.33E«04
1.02E.01
685E-01
1.09E.OO
3.93E06
120E.OO

Maximum
(MAX)

Detection
(ug/L)

130E.OO
120E.OO
1.95E.02
I.35E.02
1.40E.OS
940EOI
3606400
710E-01
3.506.00
230E.OO
320E-02
300E02
7706.02
300E.04
730E.02
I.eoEtOt
1 15E.OI
295E-01
625E403
155E.04
1.30E.O)
685E-OI
I.I8E.OO
393E-06
190E*00

COPC Selection • Chronic E«po«ur< Screen

It
Constituent
•n Elienllil

Nutrient
(EN)?

No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
(uo/L)

ND
NO
ND

617E»02
427E*05

NO
I05E.02

ND
1 I4E*OI

ND
1 25E02
1.0IE-02
2.20E«04
923E.04
I75E.03

ND
1 30E.02

NO
123E«05
1.30E<05

NO
ND
NO

5.02E-07
ND

ll M«X> BK?

No
No

No

No

Yes
Yes
No
No
No

No

No
No

Yes

Pati
EWBK?

No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No

TACO Class II
Oroundwittr
Criteria (uo/L)

7.00E.02
I.50E403
360E«04
200E*03

NA
500E»02
1.006*03
2.00E*02
I.OOE«03
650E»02
150E-OI
1.00E.OO
S.OOE«03

NA
1006.04
1.80E.02
200E.03
SOOEiOO

NA
NA

2soe«oi
2506.03
2506)00
300E-05
2.50E40I

ll Ma»
Clan II?

No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaeon
<Tler 1
<Tier 1
<Tier 1
<Tler 1

EN
<Tler 1
<Tierl
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tief 1

EN
EN

<Tier1
<Tlerl
<Tier 1
<Tier 1

EN
EN

<Tier1
<Tfer1
<Tler t
<Tier 1
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Claaa II

Qroundwaler
Criteria (ug/L)

700E.04
1.50E405
360E406
200E»05

NA
S.OOE404
100E.05
200E*04
I.OOE405
6SOE404
ISOEtOI
1.00E402
S.OOE405

NA
I.OOE406
180E.04
200E.05
5.00E402

NA
NA

2506*03
250E405
2SOE402
3.00E-03
2.SOE403

ll Av*rage>
100-Claie II?

No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No
No

WATER WELL BY WELL screen.xls\AA-GHL-S1
imber 29,2000
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Criteria

Area G
Well AA GHL-S2

ENSR International
Page 2 ol 34

Constituent
Aluminum
Arsenic
Barium
Calcium
Cis/Trans-t ,2 Dichloroolhone
Coball
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Trichloroethene
Vanadium
Zinc

Summary Statlitlct

Number of
Simplet

2
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Number
of Detect*

t
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Average
(ugrl)

8SOE.02
3BOE.OO
1 24E.02
125E«05
123E400
360E.OO
149E403
270E.04
7.10E402
450E.OO
950E.OO
400E.03
7.75E403
1.20E400
400E.OO
910E400

Minimum
(MAX)

Detection
(ug/L)

1.60E»03
380E.OO
1.60E.02
1.40E405
1.90E+00
420E.OO
270E.03
3.20E«04
I20E.03
4.50E400
9 80S. 00
500E.03
820E«03
1.60E«00
4.00E<00
9IOE.OO

COPC Selection * Chronic Cxpoture Screen

It
Cenilltuent
in Euentlel

Nutrient
(EN)?

No
NO
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(ujA)

NO
1.17E.01
6.17E*02
•4.27E«05

NO
1 14E401
2 20E»04
923E.04
I.75E»03

NO
130E*02
123E.05
I.30E*05

NO
NO
NO

It M»> BK?

••
NO
No
No

No
No
No
NO

No
No
No

Pit!
EN/BK?

NO
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACOCIt.tll
Qroundwiter
Criteria (ug/L)

3.60E<04
200E.02
2006.03

NA
200E.02
1.00Et03
500E.03

NA
100E.04
l.60Et02
200E.03

NA
NA

250E+01
490E.OI
1 OOE.04

It Mt«>
Clttt II?

NO
No
No

No
No
No

No
No
No

No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Re«on
<Tler t
•cTlerl
<Tlert

EN
<Tlert
<Tler1

EN
EN

tTier 1
<Tier 1
<Tier 1

EN
EN

<Tler t
<Tler 1
<Tler 1

Short-Term Expotur* Screen

100 Time. TACO
Clltl II

Groundweter
Criteria (ug/L)

3.60E<06
2 OOE.04
200E.05

NA
200E.04
100E.05
500E.05

NA
100E.08
ieoe.04
200E.05

NA
NA

2.50E»03
490E.03
1.00E.08

It Avenge>
100'Clattll?

No
No
No
-•

No
No
No

No
No
No

No
No
No

II
Ol

GROUNDWATER WELL BY WELL screen.xl3\AA-GHL-S2
December 29, 2000
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Table
Comparison ol Groundwater Dala lo TACO Tier I Screening Criteria

Area: 0
Well: AA-OHL-S3

ENSR International
Page 3 ol 34

Conitlluint
Barium
bis(2-Elhymexyl)phlhalale
Calcium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total PCBs

Summiiy Stalletlce

Number of
Sample*

Number
Ol O»l«t»

Average
(ugfl.)

t.30E«02
8.00E-01
1.70E*05
5806.00
2006.02
370E.04
150E«03
120E.01
t.20E«04
1.90E«04
1 236.00

Minimum
(MAX)

Detection
(ug/L)

1306.02
8.00E-01
1 706.05
5806.00
2.006.02
370E.04
150E.03
1.20E.OI
1.20E404
1.90E«04
1236.00

COPC Selection . Chronic E>po«um Screen

It
Constituent
an Eiitnllil

Nutrient
(EN)?

No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration
(ugn.)

6176.02
NO

427E.05
1.14E+01
2206.04
9236.04
1.75Et03
I.30E.02
I23E.05
130E.05

ND

It Mao BK7
NO

No
No
No
No
No
No
No
No

Pin
ENWK7

Yea
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

TACOClM.II
Groundwiltr
Criteria (ugfl.)

200E.03
600E.OI

NA
1.006.03
5.00E.03

NA
100E.04
200E.03

NA
NA

250E.OO

li Ma»
Clait 117

No
No

No
No
..
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<TleM

EN
<Tler 1

EN
EN

<Tler 1
<Tier t

EN
EN

•cTler 1

Short<Term Exposure Screen

100 Times TACO
Cl»s II

Oroundwater
Criteria (ugn.)

2006.05
6OOE.03

NA
1006.05
5006.05

NA
100E406
ZOOEtOS

NA
NA

250E.02

It Averaoe>
1oo-Classll7

No
No

No
No
..
No
No

No

XI
-vl

JWATER WELL BY WELL screen.xls\AA-GHL-S3
t~. •<)mber 29,2000
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TaUe
Comparison of Groundwaler Dala lo TACO Tier I Screening Criteria

Area G
Well: AA-SW-S1

ENSR Internationa!
Page 4 ol 34

Constituent
Acetone
Aluminum
Arsenic
Barium
Calcium
Coball
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phenanlhrene
Potassium
Sodium
Vanadium
Zinc

Summary Statistic!

Number ol
Simple!

2
2
1
2
2
2
2
2
2
2
2
2
2
t
2
2
2
2

Number
of Detects

1
t
1
2
2
t
2
2
1
2
2
1
2
1
2

"2
1
1

Average
(ug/L)

265E401
245E.03
4.50E»00
240E.02
I35E»05
735EiOO
265E.OO
49IE.03
5IOE«00
3.60E«04
700E»02
5.IOE400
1 75E»OI
4.20E-01
5.75E»03
1 IOE.04
900E«00
230E.01

Maximum
(MAX)

Detection
(U«A)

280E»01
480E(03
450E40O
310E»02
140E»05
970E.OO
430E.OO
910E«03
770E.OO
390E.04
780E*02
520E.OO
230E.01
420E-01
620E.03
120E+04
130E40I
360E(01

COPC Selection - Chronic Expoeure Screen

Is
Constituent
•n Essential

Nutrient
(EN)?

No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ug/L)

ND
ND

1 17E»01
617E.02
427E.05
1 I4E.OI

ND
220E.04

ND
923E»04
1 75E»03

ND
1 30E*02

ND
1.23E»05
130E.05

ND
ND

Is M«» BK?

No
No
No
No

No

No
No

No

No
No

Pass
EN/BK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No

TACO Clasa II
Oroundwater
Criteria (uo/L)

7.00E»02
360E«04
200E«02
2.00E*03

NA
100E.03
650E.02
5.00E.03
100E.02

NA
1.00E»04
180E402
200E.03
1.05E»04

NA
NA

490E.OI
IOOE.04

tsMH>
Class II?

No
NO
No
No
•-
No
NO
Yes
No
--
No
No
No
No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<T!er t
<Tier 1
<Tier 1
<Tier1

EN
<Tler t
<Tier t

EN
<Tler t

EN
<Tier t
<Tier 1
<Tler 1
<Tler t

EN
EN

<Tler 1
<Tler t

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

7.00E»04
360E«06
200E.04
200Et05

NA
100E»05
6SOE«04
S.OOEtOS
1.00E«04

NA
lOOEtOe
t.80E*04
2006.05
I05E.06

NA
NA

490E.03
100£*06

I* Average>
100'Class II?

No
No
No
No

No
No
No
No

No
NO
No
No

No
No

I
CO

GROUNDWATER WELL BY WELL screen xls\AA-SW-S1
December 29,2000
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Table
Comparison ol Oroundwaler Data to TACO Tier I Screening Criteria

Area: O
Well: EEQ-101

ENSR International
Page 5 ol 34

I

Constituent
2.4.S-TP (Silvex)
4.4'-ODE
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Coppor
dellaBHC
Endosullan 1
Endrin aldehyde
-loptachlof
Iron
Magnesium
Manganese
Molybdenum
NicKel
Potassium
Sodium
Total TCOD-TEQ

Summary SUIIitlci

Number of
Sample*

1

Number
ol Delecle

Average
<ug/L)

1406-01
4006-03
5.80Et02
2106*01
1.30E«02
120E.05
5306*00
4406*00
1506*00
820E03
1.60E-03
380E-03
1206-03
6406.03
250E.04
2406*03
520E.OO
2006.01
400E.03
160E*04
646E-O6

Minimum
(MAX)

Detection
(ug/L)

1406-01
4006-03
580E.02
210E*Ot
I30E.02
I20E.05
530E*00
440E«00
ISOEtOO
820E-03
1606-03
380E-03
120E-03
8406*03
2506+04
240E«03
520E»00
2006*01
400E.03
160E.04
6466-06

COPC Selection - Chronic Expoeure Screen

It
Constituent
en Eiienllal

Nulrtenl
(EN)?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(BK)

Concentre lion
(UJ/L)

3206-01
NO
NO

1.17E.01
617Et02
427E+05
105E.02
1 14E.OI

NO
125E-02

NO
NO

2606-02
220E.04
9236404
1.75E»03

NO
1 306.02
1.23E»05
1.306.05
502E-07

le Ma«> BK?
No

Yes
No
No
No
No

No

No
No
No
Yes

No
No
No
Yes

Pate
EN/BK?

Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
No

TACO Clatt II
Oroundwaler
Criteria (uj/L)

2.50E*02
2006-01
360E.04
200E.02
200E*03

NA
1006*03
1.006*03
8506.02
1.50E-01
210E.02
100E.01
200E.OO
500E*03

NA
100E.04
180E*02
200E.03

NA
NA

3006-05

ItMto
Clatt II?

No
No
No
No
No

No
No
No
No
No
No
No
Yes

No
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tter1
<Tler 1
<Twr1
<Tier t
<Tler1

EN
<Tlerl
<Tier1
<Tler1
<Tlerl
<Tler1
<Tier1
<Tier 1

EN
EN

<Tler1
<Tler1
<Tler1

EN
EN

<Tler 1

Short-Term Eipoture Screen

100 Time t TACO
Clatt II

Qroundwller
Criteria (ugfl.)

2506*04
200E+01
3.60E*06
2006.04
2006.05

NA
100E+05
100E*05
6506*04
150E+01
210E.04
1006*03
200E.02
5006*05

NA
1006*06
1806*04
200E»05

NA
NA

3006-03

It Average>
100'Clettll?

No
No
No
No
No

No
No
No
No
No
No
No
No
-
No
No
NO

No

Gf( DWATER WELL BY WELL screen.xls\EEG-101
•"ember 29, 2000
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Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Crileria

Area: Q
Well EEG-102

ENSR International
Page 6 of 34

Constituent
1 ,2,4-Trichlorobenzene
1 ,4 Dtchlorobon/eno
alpha BHC
Arsenic
Barium
Calcium
ChtofObenzene
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDD-TEQ
Zinc

Summary Statlitlce

Number ol
Simplti

Number
of Detect*

1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1

Avtrage
(ugrt.)

1 OOE«01
5806.01
107E-05
2 80E.01
950E.OI
840E<04
1 IOE.OI
500E.OO
650E.03
180E.04
8.30E*02
950E.OO
1 70E»OI
6.70Ei03
1806.04
107E-05
190E*01

Maximum
(MAX)

Detection
(uo/L)

1.00E<01
5806.01
107E-05
2.80E<01
9.50E«Ot
B40E»04
1.IOE401
500E.OO
660E.03
1 80E.04
830E*02
950E400
1 70E*01
670E.03
1.80E404
1.07E-OS
190E.OI

COPC Selection - Chronic Expotur* Screen

It
Conitlluent
•n Enentlal

Nutrient
(EN)7

No
No
NO
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(iiPA)

ND
ND
ND

I.17E*OI
6.17E+02
427E405

NO
1 14E*OI
220E.O4
923E.04
1 75E«03

ND
I.30E<02
I23E*05
I30E+05
502E-07

ND

)• Max> BK?

Yes
No
No

No
No
No
No

No
No
No
Yes
--

Put

EN/BK7
No
NO
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No

TACO Clati II
Qroundwiter
Criteria (ugfl.)

700E.02
3.75E«02
1 50E-OI
2006*02
2.00E»03

NA
500E.02
100E»03
5006*03

NA
IOOE.04
1BOE.02
Z.OOEtOa

NA
NA

3.00E-05
1.00E*W

ll Mix>
Cln» II?

No
No
No
No
No

No
No
Yes

No
No
No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Ration
<Tler 1
<Tk>rt
<Tier t
<Tk»r1
<Tier 1

EN
<Tlerl
<Tler 1

EN
EN

<Tler 1
<Tler 1
<Tler t

EN
EN

<Tier t
<Tier 1

Short-Term Expotura Screen

100TlmetTACO
CI9II II

Qroundwater
Crlteri*(ucA)

7.00E«04
375E*04
150E»OI
200E»04
200E.05

NA
500E*04
1.00E*05
500E+05

NA
1.00E.06
I80E*04
200E.05

NA
NA

3.00E-03
IOOE*08

It Aveng«>
100*ClM«ll?

No
No
No
No
No

No
No
No

No
No
No

No
No

II

GROUNDWATER WELL BY WELL screen.xls\EEQ-102
December 29, 2000

Revision 0



Table
Comparison ol Oroundwalei Dala lo TACO Tier I Screening Criteria

Area: 0
Well: EEG-104

ENSR International
Page 7 ol 34

I
I

ConttlhHitt
4.4'-DDE
alpha-BHC
Aluminum
3arium
Calcium
Coball
Oieldrln
Endosulfan II
Endrin aldehyde
Endrin ketone
gamma BHC (Undane)
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEO
Zinc

Summary Statistics

Number ol
Sampltt

Number
of Detect!

Average
(uoA)

3906-03
8006-04
3106*01
1606.02
1.506*05
2.50E<00
2.60E«i
690E-03
1 IOE-02
930E-03
9006-O4
1006.02
3.806.04
7206.02
t.SOEtOI
450E+03
1 206.04
240E-05
1 106.01

Maximum
(MAX)

OetecUon
(ug/L)

390E-03
6006-04
3106*01
1606.02
t.50E*05
2506400
2SOE-03
6906-03
1 IOE-02
9306-03
9006-04
1.006*02
3806.04
7.20E<02
1.50E.01
4506*03
1206*04
2406-05
1 106*01

COPC Selection - Chronic Exposure Screen

It
Constituent
•n Etienllal

Nutrient
<»*)»

NO
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Background
<BK)

Concentration
(ugA.)

NO
ND
NO

617E«02
427E*05
1 146.01

NO
NO
NO

52IE-02
10IE-02
220E*04
923E*04
1.75E*03
130E.02
I23E.05
1 3O6*05
502E-07

NO

It Mex> BKT

No
No
No

--
No
No
NO
No
No
No
No
No
Yes

Patt
EN/BK?

No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No

TACO Clatt II
Groundwattr
Criteria (ugfl.)

2.00E-OI
1.50E-01
380E.04
2.00E*03

NA
100E.03
IOOE-01
210E.02
1006.01
1006.01
1. ODE tOO
5006.03

NA
1 .006. 04
2.006.03

NA
NA

3.006-05
1006.04

I|M*»
Cl«» II?

No
No
No
No

No
No
No
No
No
No
No

No
No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tler 1
<Tler 1
<Tier I

EN
<Tler 1
<Tler1
<Tlert
<Tler 1
<Tler 1
<Tier 1

EN
EN

<Tler I
<Tier 1

EN
EN

<Tler 1
<Tler1

Short-Term Exposure Screen

100 Times TACO
Clati II

Oroundwaler
Criteria (ugfl.)

2006*01
1 506*01
36O6.08
200E*05

NA
100E.05
100E«OI
210E.04
1006.03
1006.03
100E.02
5006.05

NA
100E.06
2006*05

NA
NA

3006-03
1006*08

It Average>
100'Clast II?

No
No
No
No

No
No
No
No
No
No
No

No
No
•-

No
No

GRl jWATER WELL BY WELL screen.xls\EEG-104
•nber 29, 2000

Revision 0



I
I

Tablo
Comparison ol Groundwater Oala lo TACO Tier I Screening Crileria

Area O
Well: EEG-106

ENSR International
Page 8 of 34

Constituent
1 .2.4-Trichlorobenzene
1,2-Dlchlorobenzene
1,4-Dichlorotwnzene
2,4,6-Trichlorophenol
2.4-Oichloropnenol
2-Chtoropnenol
alpha BHC
Arsenic
Barium
Benzene
beiaOHC
Calcium
Chkvobenzene
della-BHC
Oinoseb
gamma BHC (Llndane)
Iron
Lead
Magnesium
Manganese
Penlachlorophenol
Potassium
Sodium
Total TCOD-TEQ

Summary Statlltlct

Number of
Samples

1
1

1

Number
ol Detect!

Average
<uo/L)

4.70E»OI
4.60E-.00
330E.02
4.70E-01
1 IDE. 01
230E.OO
830E.OO
420E.OI
1.30E»02
930E-.00
360E-OI
280E.05
1.80E<02
1 306-01
3 20E-01
6806-02
560E.04
300E.OO
600E.04
2IOE.03
670E-02
1 40E«04
230E.05
103E-05

Maximum
(MAX)

Detection
(ug/L)

4.70E401
460E.OO
330E.02
4.70E-OI
1 10E«OI
230E.OO
830E.OO
420E.OI
130E«02
930E.OO
360EOI
280E.05
1 BOE.02
130E-OI
320E-01
680E-02
560E.04
300E»00
600E.04
2IOE.M
670E-02
1.40E»04
230E»05
1.03E-05

COPC Selection - Chronic Expotur* Screen

li
Conitlluenl
•n Eltenllil

Nutrient
(EN)?

NO
No
No
No
No
No
NO
No
No
No
No
Ves
No
No
No
No
res
No
Yes
No
No
Ves
Yes
No

Background
(UK)

Concentration
<ug/L)

ND
NO
ND
ND
ND
NO
ND

1 I7E.01
617E»02

ND
ND

427E.05
ND

1 Z5E-02
ND

t.OIE-02
220E«04

ND
923E«04
t75E*03

ND
123E.05
1.30Et05
502E-07

It Ma» BKT

Yes
No

No

Yes

Yea
Yes

No
Yes

No
Yes
Yes

Pate
ENfBKT

No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

TACO Claaa II
Groundwater
Criteria (ug/L)

7.00G.02
150E.03
375E«02
320E.01
210E«01
1.75E*02
I.SOE-OI
200E»02
200E.03
250E.OI
1 50E-OI

NA
500E.02
1 50E-OI
700E«OI
IOOE.OO
500E.03
100E.02

NA
IOOE.04
500E»00

NA
NA

300E-05

laMax>
Clan II?

No
No
No
No
No
No
Yes
No
No
No
Yes

No
No
No
No
Yes
No

NO
No

No

COPC?
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier1
<Tler1
<Tler1
<Tiert
<Tler t
<Tler 1
>Tler t
.Tier t
<Tier t
<Tier t
>Tier t

EN
<Tier 1
<Tler 1
<Tier 1
<Tler 1

EN
<Tier 1

EN
<TleH
<Tlerl

EN
EN

<Tler1

Short-Term EKpoeura Semen

100 Times TACO
Claat II

Qroundwater
Criteria (u»rt.)

7OOE<04
1 506.05
375E.04
320E.03
2IOE+03
1.75E.04
1 SOEtOI
200E.04
2.00E-.05
250E*03
I50E.OI

NA
500E.04
150E*Ot
7.00E.03
I.OOE»02
5006.05
1.006.04

NA
IOOE.06
5006.02

NA
NA

3.00E-03

It Average>
100-Claat II?

No
No
No
No
No
No
No
No
No
No
No
..

No
No
No
No
No
No

No
No

No

GROUNDWATER WELL BY WELL screen.xls\EEG-106
December 29, 2000

Revision 0



Table
Comparison ol Groundwater Data lo TACO Tier I Screening Criteria

Area: 0
Well: EEG-107

ENSR International
Page 9 ol 34

Constituent
1 ,2,4-Titchlorobenzene
1,2-Dichlorobenzene
1 .4-Dichtorobenzene
2.4.5-T
2,4-0
2,4-Dichlorophenol
2-Chlorophenol
2-Melhylphenol (o-cresol)
3.MelhytphenoV4-Methy1prienol
4-Chloroaniline
4-Melhyl-2-pentanone (MIBK)
Acetone
alpha-BHC
Aluminum
Antimony
Arsenic
Barium
3enzene
Cadmium
Calcium
Chlorobenzene
Chromium
Cis/Trans- 1 ,2-Oichloroelhene
Coball
Copper
delta -BHC
Dichloroprop
Elhyl benzene
Iron
Lead
Magnesium
Manganese
Molybdenum
Naphthalene
Nickel
PenlachkHophenol
Phenol
Potassium
Selenium
Sodium
Telrachloroelhene
Toluene
Total TCDD-TEO
TrtcNoroethcne
Vanadium
Vinyl chloride
Xylenes. Total
Zinc

Summary Statistic*

Number of
Simple*

Number
of Delecli

I
t
1
1
1
1
1
1
t
t
1
1
t
t
1
1
t
1
1
1
1
t
1
1
t
1
1
1
1
t
t
1
1
1
1
2
1
1
1
1
t
1
1
1
1
1
1
t

Average
(uoA)

1806*02
300E.02
8.506*02
2.406*01
1.206*02
3606*03
6306*02
2.306*02
2406*03
2306*04
1306.03
590E»02
6006*00
6.106*02
8606*00
1.406*01
4206.02
3.706*03
2.606*00
5.206*05
4.306*03
2206.01
190E.02
1.40E*02
1.106*01
1.70E.01
470E*01
320E.OI
2706*05
2.40E«Ot
4.90E.04
610E.03
5.606*01
2106*03
I20E.02
1.016*03
1.406*04
2.806*04
S.OOE«00
1.506*05
170E*02
850E.03
365E03
2006*02
330E*02
4.10E«OI
1306*02
1.30E.03

Maximum
(MAX)

Detection
(tigO.)

1.806*02
300E.02
8.506*02
240E.01
120E.02
3606*03
8306*02
2306*02
2.406*03
2306*04
1.306*03
590E402
600E«00
6.10E»02
660E400
1.40E401
4.20E«02
370E(03
2606400
520E405
4306403
2206401
1906.02
I.40E*02
1 106401
1.70E<01
4.70E«01
320E>Ot
2.70E»OS
240E401
490E404
610E403
5606401
2106403
120E402
2006403

• 1.406404
2806404
500E400
I.SOEtOS
1 70E.02
8SOE«03
365E-03
2006402
330E<02
410E401
130E402
1.30E403

COPC Selection - Chronic Exposure Screen

li
Constituent
•n Ctsenllel

Nutrient
(EN)?

NO
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

Background
(BK)

Concentration
(ugt)

ND
NO
NO

4.20E-01
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND

1.I7E*OI
6.I7C402

ND
ND

427E<OS
ND

1.05E*02
ND

1.14E»OI
ND

1.2SE-02
ND
ND

2206404
ND

923E404
1 75E403

ND
NO

130E402
ND
ND

1.23E«OS
ND

1.306405
NO
ND

5.02E-07
NO
NO
ND
ND
NO

ll M»> BK?

--
Yes

Yes
No

Yes

No

Yes

Yes

Yes

No
Yes
-•

No

No

Yes

Yes

Psss
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
NO
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

TACO CISM II
Qroundwaler
CrllerlKug/l)

700E402
1506403
3.75E402
360E402
3.50E402
210E40I
I.7SE«02
3506*02
3506402
2806401
1606402
700E402
1. 506-01
3606404
240E401
2006*02
200E*03
2506*01
5006401

NA
S.OOE«02
1006*03
200E+02
1006*03
6506402
1.SOE-01

NA
1006403
5006*03
1006*02

NA
1006*04
1.606.02
3906.01
200E.03
500E.OO
1006*02

NA
5006*01

NA
2506*01
2.506*03
3.00E-05
250E*01
490E*01
t.OOEtOI
100E.04
1.00E.M

lsM«l>
Clliill?

No
No
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
No

Yes
No
No
No
No
Yes

No
Yes
No

No
No
Yes
No
Yes
Yes

No

Yes
Yes
Yes
Yes
Yes
Yes
No
No

COPC?
No
No
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No

Reason
<T!ert
•cTler 1
>Tier1
<Tier 1
<Twr1
>Tktrt
>Tk)r1
<Tler 1
>Tler1
>Tlerl
>Tierl
<Tler 1
>Tlert
<Tier1
<Ttor1
<Tktrl
<Tler 1
>Tler 1
<T!er1

EN
>Tler 1
<Tler 1
<Tier 1
<Tlerl
<Tier1
>T(er1
No DA
<Tlor1

EN
<Tler1

EN
<Tier1
<Tierl
>Tler 1
<Tler 1
>Tler 1
>Tter1

EN
<Tierl

EN
>Tier 1
>Tterl
>Tler 1
>Tter1
>Tler 1
>Tler1
<Tler 1
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Clsss II

Qroundwaler
Criteria (ug/L)

700E+04
1.50E.05
3.7SE*04
360E*04
350E.04
2106*03
1 75E*04
350E*04
3506*04
280E*03
160E*04
700E»04
1506*01
3.606*06
2406*03
2006*04
2006.05
250E*03
500E.03

NA
500E*04
I.OOE.OS
2006*04
1006*05
6506.04
1 50E.01

NA
1.006.05
500E.05
1006.04

NA
1. 006*06
1.806.04
3906.03
2.006*05
5.006*02
t. 006*04

NA
5.006*03

NA
2.506*03
2.506*05
3.006-03
2.506*03
4.906*03
t. 006*03
1.006*06
100E.06

Is Aversg*>
100-Clsss II?

No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No

No
No
No
No
No
Yes

No
No
No

No
No
No
No
Yes
Yes

No

No
No
Yes
No
No
NO
No
No

3WATER WELL BY WELL screen.xls\EEG-107
imber 29, 2000

Revision 0



Table
Comparison ol Gioundwator Oala to TACO Tier I Screening Criteria

Area G
Well: EEC 112

ENSR International
Page 10 o!34

Conttituent
4-Chkxoanfltne
Arsenic
Barium
benzene
Calcium
Chkxobenzene
Iron
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Total TCDD-TEQ

Summary Slallttlcs

Number of
Sample!

Number
ol Detects

Average
(u»rt.)

1.10E«00
5506.01
340E402
1.90E»00
100E*05
280E«00
270E.04
230E«04
1 10E.03
310E.OO
6306.03
580E.04
390E-06

Maximum
(MAX)

Detection
(ug/L)

1.10E+00
S.SOEiOl
340E.02
I.90E.OO
1.00E*05
280E«00
270E.04
230E«04
1 10E403
3.10E400
630E403
580E.04
3.90E-08

COPC Selection • Chronio Eipoiura Screen

le
Constituent
•n Etienllal

Nutrient
(EN)?

No
No
No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration
(UB/L)

ND
1.17E»01
8t7E«02

ND
427E<05

NO
2 20E«04
923E.04
1 75E«03

NO
1.23E.05
1.30E.05
5.02E-07

It Ma» BK?

Yes
No

No

Yes
No
No

No
No
Yes

Pan
EN/BK?

No
No
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No

TACO date M
Groundwiler
Criteria (ug/l)

2.60E*Ot
200E.02
200E.03
250E401

NA
500E402
500£»03

NA
1 OOE.fX
180E»02

NA
NA

3.00E-05

It Me»
Clan II?

No
No
No
No

No
Yes

No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaton
<Tler 1
<Tier 1
<Tier1
<Tier1

EN
<T!er 1

EN
EN

<Tier 1
<Tler 1

EN
EN

<Tier 1

Short-Term Expoiure Screen

100 Tlmee TACO
Clttt II

Groundwater
Criteria (uoA)

2.60E403
200E<04
2.00E405
25OE403

NA
500E404
5.00E*05

NA
I.OOEtOS
I.80E<04

NA
NA

300E03

It Average>
100'Claii II?

NO
No
No
No

No
No

No
No

No

II

GROUNDWATER WELL BY WELL screen.xls\EEG-112
December 29,2000

Revision 0



Table
Comparison ol Groundwaler Oala lo TACO Tier I Screening Criteria

Area: G
Well: EE-05

ENSR International
Page 11 of 34

Constituent
1 ,2,4-THchtoiobenzene
1 .2-Dichkxobenzene
1 ,3-Dichkxobenzene
1 .4 Dichkxoben/eno
2.4.5-TP (SHvex)
2.4 Dtchlorophenol
2-Chlorophenol
2-Methylphenol (o-cresol)
3-MethylphenolM-Melhylphenol
4,4'-ODD
4.4' DOE
4-Chtoroaniline
4 Nilroaniline
alpha-BHC
Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Cls/Trans- 1 ,2-Dfchloroclhene
Cobalt
delta-BHC
Oieldrin
Dwlhylphlhalale
Endrln
Endrln aldehyde
Gamma Chlordane
HeplacWcK
Hepiachlorepoilde
ron
Magnesium
Manganese
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Phenol
Potassium
Sodium
Toluene
Total TCOD-TEO
Trlchloroelhene
Vanadium

Summary Statistics

Number of
3«mpl«

—— — —

Number
ol Detects

Average
(ugn.)

1.60E400
5.70E«00
1 906400
1.60E.01
390E402
310E.OO
380E.OI
260E«01
I.30E.02
240E-02
I40E-03
t,60Ei03
8406400
240E-02
450E401
4.00E402
1 IOE.02
270E«05
620E.02
420E401
7.00E.OO
3606-01
2006-02
7.10E*00
2406-02
9206-02
800E-03
2606-02
240E-02
460E404
520E.04
1 10E+03
6906-02
4506402
3906402
5906400
380E402
350E403
590E404
970E402
1.78E-04
180E40I
370E400

Maximum
(MAX)

Detection
(UB/L>

1606400
5706400
1.906(00
1.606.01
390E402
3106400
380E40I
260E401
1306402
2406-02
1.40E-03
1.606403
8406400
240E-02
4.50E401
400E402
1 10E402
270E405
620E402
4206*01
7.00E«00
360E-OI
2.00E-02
7.10E<00
240E-02
920E-02
800E-03
260E-02
240E-02
460E404
520E404
1.10E403
6.90E-02
450E»02
3.90E<02
5.90E400
3806402
3506403
5906404
9706402
178E-04
I.80E*01
370E*00

COPC Selection • Chronic Expotur* Screen

It
Constituent
•n Essential

Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ugn.)

NO
ND
NO
NO

3206-01
ND
ND
NO
NO
NO
NO
ND
NO
NO

1 17Ei01
6.17E402

ND
427E405

ND
ND

I.MEtOI
125E-O2

ND
7.00E-01

ND
ND
ND

260E-02
266E-02
2206404
9236404
1.7SE«03

ND
ND
NO

I30E402
ND

123E405
130E405

NO
5026-07

NO
NO

Is Max> BK?

Yes

--

•-
Yes
No

No

No
Yes

Yes

••

Yes
No
Yes
No
No

•-

No

NO
No

Yes

Pan
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No

TACO ClISS II
Qroundwaltr
CrIMrta (ugO.)

7.006402
1. 506.403
1506403
3.75E402
2506402
2.106401
I75E402
350E402
3506402
5506-01
200E-01
2.60E»or"
2.106400
1506-01
2006402
2006403
250E.01

NA
500E402
2006402
1.006(03
1506-01
1006-01
560E403
1.00E401
1.006401
I.OOEfOI
200E400
100E400
500E403

NA
100E404
2006402
180E402
3906401
2006403
1006402

NA
NA

2.50E403
3.00E-05
2506401
490E40I

It Mtx>
Clan II?

No
NO
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes

Yes
No
No
Yes
No
No
No
No
No
No
No
Yes

No
No
Yes
Yes
No
Yes

No
Yes
No
No

COPC?
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
No

Reason
<Tier1
<Tlert
<Tiert
<Tier1
>Tler1
<Tler 1
<Tler 1
<Tler1
<Tler 1
<Tier1
<Tler 1
>Tier 1
>Tier 1
<Tier 1
<Tier 1
<Tler 1
>Tler1

EN
>Tler 1
<Tler1
<Tter1
>Tler 1
<Tler 1
<Tier 1
<Tler t
<Tler 1
<Tler 1
<Tler1
<Tler 1

EN
EN

<Tler1
<Tler 1
>Tier1
>Tier 1
<Tier 1
>Tler1

EN
EN

<Tk>r1
>Tier 1
<Tler t
<Tlert

Short-Term Exposure Screen

100 Times TACO
Clatt II

Qroundwster
Criteria (ugA.)

7006404
150E405
1SOE*OS
375E404
25OE404
210E403
1 756404
35OE404
3506404
5.506401
Z.OOEtOI
2806403
210E402
150E401
2006404
2006405
2.506403

NA
5006404
200E404
1006405
1506401
1.00E-t01
5606405
1.006403
100E403
1006403
2006402
1.00E402
5.00E«05

NA
1.00E«06
2006404
1806404
390E403
2006405
1.006404

NA
NA

2506405
3006-03
2506403
490E403

It Average>
100'Clastll?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No

W/ATER WELL BY WELL screen. xls\EE-05
-<imber 29, 2000

Revision 0
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Criteria

Area: H
Well: EE-01

ENSR International
Page 12 o(34

Constituent
t . 1 ,2,2-Telrachk»oelhane
1 .2.4-Tnchkxobenzene
1 ,2-Dtchlorobenzene
1 ,4-DtehkHobenzene
2.4.5-TriChkxophenol
2.4,6-Trlchloraphenol
2-Chloronaphlhalene
2-Chlorophenol
2-Melhylnaphlhalene
2-Melhylphenol (o-cfesol)
S-MelhylphenolM-Methylphenol
4-Chloroaniline
Acenaphthene
Vumnum
Arsenic
Barium
Benzene
Cadmium
Calcium
Carbazole
Chlorobenzono
Chromium
Cobalt
Copper
Elhyl benzene
Fluorene
Iron
Magnesium
Manganese
Naphthalene
Nickel
N-Nilrosodiphenylamino
Pcntachlorophenol
Phenanlhrene
Phenol
Poiassium
Sodium
Toluene
Tola) TCOD TEQ
Xyicnes. Total
Zinc

Summary Statistic*

Number of
Sample*

—— ——

—— -

Number
ol Detect*

2

Average
<ug/L)

1 2oe«oi
I90E401
7206402
220E«03
620E401
2.70E402
1 206401
7.30E401
800E«00
300E.OI
620E.01
I80E403
2206*00
3.006*02
370E401
570E.02
1.SOE<03
2.20E«00
330E*05
520E.OO
1206403
420E.OO
1.306402
1 80E401
1 80E403
3.00E401
7.70E.04
eOOE«04
1.606403
230E.03
6.70E<02
7606400
335E+03
480E.OO
720E.OI
2.70E404
5.IOE.04
940E40I
457E-OS
2006*02
480E.02

Maximum
(MAX)

Detection
(usA)

1 20E40I
1906401
7206402
2206*03
620E.01
270E.02
1 20E.OI
7.30E*01
800E400
300E.OI
620E.01
180E.03
2206400
3.00E402
370E*OI
570E402
1.50E.03
220E400
3.30E*05
520E.OO
120Et03
420E»00
1.30E«02
I80E.01
1.80E«03
300E»01
7.70E»04
6.00E«04
I60E»03
230E.03
670E.02
7.60E«00
430E«03
480e«00
7.20E«01
2.706*04
510E.04
940E»OI
457E-05
200E402
480E.02

COPC Selection • Chronic Expotur* Screen

It
Contllluenl
•n Esienllal

Nutrient
(EN)7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(uo/L)

NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND

1 17E<01
617E402

ND
NO

4.27E405
NO
ND

1.05E402
1.14E401

NO
ND

480E-OI
220E404
9.23E404
I.75E403

NO
I30E402
5.00E-01

ND
ND
ND

I23E40S
130E405

NO
502E07

ND
ND

ll Ma» BK?

Yes
No

No

No
Yes

--

Yes
Yes
No
No

Yes
Yes

No
No

Yes

Put
EN/BK?

No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

TACO Clati II
Groundwater
Criteria (ugfl.)

5.50E-02
700E.02
150E.03
3.75E402
3.50E403
320E.OI
490Et02
1.75E*02
390E40I
3.SOE402
350E402
2BOE401
210E*03
3.60E404
200E402
200E403
2.50E401
5.00E401

NA
340E400
500E402
1.00E403
I.OOE403
650E402
1.00E«03
1.40E403
500E403

NA
100E404
390E40I
200E403
5.00E40I
5006400
1.05E404
1.00E402

NA
NA

250E403
300E05
1.006404
1.00E404

(•Mam
Class N?

Yes
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No

Yes
Yes
No
No
No
Yes
No
Yes

No
Yes
No
No
Yes
No
No

No
Yes
No
No

COPC7
Yes
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Yes
No
No

Remon
>Ti«r 1
•cTierl
<Tier 1
>Tler1
<Tler 1
>Tier 1
<T!ei 1
<Tler 1
<Tler 1
<Tier 1
<Tier1
>Tter 1
<Tier t
<Tler t
<Tler t
<Tk>rl
>Tler1
<Tlert

EN
>Tier1
>Tiert
<Tk»1
<Tler1
<Tter1
>Tlerl
<Tier 1

EN
EN

<Tier t
>Tler1
<TteM
<Trer1
>Tler1
<Tier1
<Tler 1

EN
EN

<Tler 1
>Tler t
<Tler 1
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Clan II

Groundwater
Criteria (ugfl.)

5506400
7.006404
1506405
375E404
350E405
3206403
4.906404
1.75E-404
390E403
350E404
3.50E404
2.80E403
2.10E405
360E406
200E404
200E405
2.SOE403
5.006403

NA
340E»02
5006404
1.00E40S
1.00E405
650E404
100E405
140E405
500E405

NA
1.006406
3.906403
2006*05
500E403
500E402
1056406
IOOE404

NA
NA

2 SOE405
300E-03
1.006406
1.00E406

Is Average>
tOO'Clm 117

Yes
No
No
No
No
No
No
No
No
No
No
NO
No
NO
No
NO
No
No

No
NO
No
No
No
No
No
No

No
No
No
No
Yes
No
No

No
No
No
No

QROUNDWATER WELL BY WELL screen xls\EE-01
December 29, 2000

Revision 0



Table
Companaon ol Oroundnatei Dili to TACO Tier I Screening Criteria

Area H
Well EE02

ENSR Intetnallonal
Page 13 ol 34

I
I

ronelNuont
1.2.4-Trfchlorobenieno
l.2DlcNofobenzene
,3-Oichbrobeniene

M-OicNorobeniene
2,4,51
2.4.5 TrfcMoroplwol
2.4,«-r*htonjphenol
2.4-0
2,4-UcNonphenol
2-CNoroprwnol
2-MolhylnapNhaleno

Methylphenol(o.c.eeoi)
2-NrUoanIno
3 MethyfchonolM-Melhytohenol
4-Chtoroanlfno
Acetone

Alpha Chlordane
alpha BHC
Antimony
Arsenic
Barium
Joruene

btafl Ethylhe«yl)ohlhalale
;atkm

Carbaiole
;hlorobenzene
Chloroform
Chromium
Cobalt
Copper
Cyanide, Total
DiethrloHhllalo
ttnethyfchlrulalo
[ndrln
Fluoreno
Teptachkxepoilde
ron
Magneaium
Manganoae
Mercury
Methoxyohlor
Mok/tdanum
Naphthalene
Nickel
Wraberuene
Pofiacnbrophenol
Phanol
PotaiUvm
Selenium
Sodium
Thalfcim
Total TCDD-TEO
Toluene
Trichtoroethene
Vanadium
Zinc

Summary Itellalke

Number ol
Sampta.

1
1
t
t
1
t
1
1
1
1
1
1
1
1
1
1
1
t
1
t
1
1
1
t
1
t
1
1
1
1
1
1
1
1
1
t
1
t
t
1
1
t
t
1
1
2
1
t
t
1
t
1
1
1
1
1

Number o!
Dalacla

Averege
(uo/L)

3I5E.02
220E«02
545E«00
«3SEl02
3SOE«01
190Et02
4«SE«02
I90E.02
370E<02
225E«OI
IBOEtOO
2BOE«OI
13JE<OI
2I5E<O2
775E«O2
490E4O2
240E4OO
48SE.01
I06E(02
125E403
83SE«OI
22SEKJ3
740E-OI
720E«»
VISE tOO
43SE«n
425E1O2
300E4OO
395E«OI
8»E<00
IWE40I
210E1OI
3«SE4<0
3DOEOI
IOOE«»
440EtOO
240E404
3ME«04
• 80E<03
900E-02
360E-OI
545E«0
I.ME (02
430E«02
SUEtOI
«50E«02
3I6EKI2
2<OE<04
7I5E«OO
325E<04
iOSEfOO
23IE-06
1S9E«)3
495E<01
350E«X>
60SE>01

MaKlmum
(MAX)

Dalaetk>n
(u«A)

31SE<02
220E«02
545E»OO
<3SE<02
350E»OI
190E»02
4UE<02
I«OE*02
370E«O2
22SE«Ot
veoEtoo
2K>E*OI
135E<01
21SE<02
77SE«O2
4«OE<O2
240E«00
4ME-01
I05E»02
125E<03
«35E<01
22SE«X>
740E-01
720E<09
1.ISE<00
43SE<03
42SEKI2
300E<00
3ME<01
830EKXI
IME<OI
2IOEIOI
365E<00
3ME-OI
tOOEtOO
4 40E<00
240E*04
396E«04
SaOE<03
BOOE-02
3 ME -01
S45E<00
195£tO2
430E<02
StVJEtOI
<70E<02
3IBE<O2
2«E<04
7I5E»OO
325E404
S05E.OO
23IE-06
1 55E<03
405E«OI
3&OE«X)
• t»E<01

COPCatalactkHi-Cliranl

!• ConatltiMnt
•n Caaarrtlal

NiKi«ml(eN)f
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
YM
No
No
No
No
No
No
No
No
No
No
No
No
Yaa
Yd
No
No
No
No
No
No
No
No
No
Ya.
No
Y«J
No
No
No
No
No
No

Background
(BK)

Concentration
("(H.)

NO
NO
NO
NO

420E-0!
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

1 17E«OI
«!7E<02

NO
NO

427E«05
NO
NO
NO

I05E102
1 I4E<O1

NO
NO

700EOI
NO
NO

480EJDI
2 ME 02
220E404
923E<O4
I7SE<O3

NO
NO
NO
NO

130E.02
NO
NO
NO

t 23E<«S
NO

I30E»O5
NO

502EO7
NO
NO
NO
NO

laMa»BKt

..

Y»»
_

..

Yu
No

..
Yea

No
Yea

Yoa

Yea
Yes
Yea
No
Yea

Yea

No

No

Yei

Pete
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yea
No
No
Yea
No
No
No
Yea
No
No
No
No
No
No
No
No
Yea
Yea
No
No
No
No
No
No
No
No
No
Yea
No
Yea
No
No
No
No
No
No

Eipoeure feroen

TACO Clan II
Oroundwetof
Criteria) (uCD

700E402
l.r»E<03
ISOE(03
37SE.02
3tOE<02
3 ME .03
320E«01
3ME<02
2!OEtOI
I7SE<02
390E<OI
3ME<02
210E<4»
3SOEUM
;aoE40i
700E<Q2
1OOEKI1
ISOE-OI
240E401
200EKI2
200E<«3
2SOE(OI
«OOE»01

NA
3 WE <00
SOOE<02
IOOE-01
1OOEI03
IOOE«03
6BOEI02
800E«02
5 ME 103
3eoE<os
ICOEtOI
1 40E<03
tOOEKX)
SOOE<03

NA
IOOE<O4
lOOErtl
200E<O2
taOE<02
3«OEl01
200E<03
3 ME (00
SOOE<00
100E<02

NA
SOOEtOI

NA
20DE<Ot
300E-05
250EMJ3
260E<OI
490E.OI
IOOE<04

leMai>
Ctaaaltt

No
No
No
Yea
No
No
Yea
No
Yea
No
No
No
Yee
No
Yea
No
No
Yea
Yea
Yea
No
Yea
No

No
Yea
Yea
No
No
No
No
No
No
No
No
Yea
Yea

No
No
No
No
Yee
No
Yea
Yea
Yw

No

No
No
No
Yea
No
No

cope?
No
No
No
Yea
No
No
Yea
No
Yea
No
Mo
No
Yea
No
Yea
No
No
Yea
Yea
Yea
No
Yee
No
No
No
Yea
Yea
No
No
No
No
No
No
No
No
Yea
No
No
No
No
No
No
Yea
No
Yea
Yea
Yea
No
No
No
No
No
No
Yes
No
No

Reaaon

<Tlerl
•cTlert
<Tler t
>Tler<
<Tler 1
<Tlarl
>Tler1
<Tler1
>Tler1
<Tlert
<Tlet 1
<Tler1
>llerl
<TI*ct
>Tlart
<Tter 1
<Tlor1
>Tlett
>Tler1
>Tler1
<Tie>!
>Tlerl
<Tler1

EN
<Tler1
>Tlert
>Tler1
<Tler t
<Tler1
<Tlerl
<Tla<1
<Tler1
<Tlerl
<Tlo>1
<Tlert
>Tle>l

EN
EN

<TleM
<Tlar1
<Tla>l
<Tlet1
>Tlei1
<Tlarf
>Tlerl
>Tler1
>Tler1

EN
<TI«rl

EN
<Tla>t
<Tler1
<Tler1
>Tler 1
<Tler 1
<Tlert

8non>Tetfn Eiwoaure Serean

100 Tlmee TACO
Clan II Oroundwater

CrHarta(uoA)
7.00E<04
IMEtOS
tr»E«05
376E404
3«)E<04
3r30E«»
320E<03
360E<04
2IOE<03
17SE<04
390Et03
3SOE<04
2 IDE 402
350E404
2WE<03
700E<04
100EtO3
1SOE<01
240E<03
200EI04
200E<09
2t30E<03
600E4O3

NA
340E«)2
SDOE<04
lOOEtOt
IOOE40S
tOOE<05
OMEriM
eOO€<04
SGOElOS
360E<07
IOO€»O3
I40EI05
IOOEKU
500E<05

NA
IOOE4O9
IOOE4O3
200E<04
V60E404
390E«03
200E405
3HOE402
SOOE402
I.OOE<04

NA
500E«03

NA
200E^>3
300E-03
250E«OS
2SOE«03
490E<03
tooEtog

la Averege>
100-Cleaa If

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
_

No
No
Yea
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
Yea
No

No

No
No
No
No
No
No

QfiV /iWATER WELL BY WELL screen.xlsVEE-02
camber 29,2000

Revision 0



Table
Comparison of Groundwater Data to TACO Tier I Screening Criteria

Area H
Well: EG 03

ENSR International
Page 14 of 34

Constituent
1.2-Oichlorobenzene
1.4-Dtehlorobenzene
2,4 Drchlorophenol
Arsenic
Barium
Calcium
Chlorobenzene
Iron
Magnesium
Manganese
Nickel
Penlachlorophonol
Potassium
Sodium
Tolal TCDD-TEO

Summary Statistics

Number of
Simple!

-— -----

2

Number
of Detects

Average
(ugn.)

220E400
210E.01
7.50E.01
280E.OI
130E.02
2 60E40S
1 406*01
360E404
7.90E404
1.40E403
540E.OO
175E400
1 20E404
9BOE.04
5026-05

Mex(mum
(MAX)

Detection
(ugfl.)

220E.OO
210E.OI
7.50EOI
280E.OI
130E.02
2606.05
1 40E»OI
3.60E»04
790E.04
1.40E.03
540E.OO
300E.OO
1206404
9.80E.04
502E05

COPC Selection • Chronic Exposure Screen

li
Constituent
•n Elltnllll

Nutrient
(EN)?

No
No
No
NO
No
Yes
No
Yes
Yes
No
No
No
Yes
Yea
No

Background
<BK)

Concentration
(ugn.)

NO
NO
NO

t.l7E»01
617E402
427E<05

NO
220E»04
923E.04
1.75E403
I30E.02

NO
1 23E405
1 30E.05
502E-07

l> Me» BK?

Yes
No
No

Yes
No
No
No

No
No
Yes

Pan
EN/BK?

No
No
No
No
Yes
Yes
No
Yes
Yes
Yes

"Yes""
No
Yes
Yos
No

TACO Clait II
Qroundweter
Criteria (ugn.)

I50E»03
375E.02
2.IOE40I
200E402
200Ei03

NA
5006.02
500Et03

NA
I.OOE.04
2006(03
500E.OO

NA
NA

3006-05

liMax>
Cllll II?

No
No
No
No
No

No
Yes

No
No
No

Yes

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Reason
<Tier1
<Tier t
<Tler t
<Tler t
<Tler 1

EN
<Tler 1

EN
EN

<Tk»l
<Tter1
<Tier 1

EN
EN

>Tler 1

Shorl-Term Exposure Screen

100 Times TACO
Class II

Oroundweter
Criteria (ug/L)

1 50E.05
3.75E404
2106.03
2006.04
200E.05

NA
500E.04
5.00E405

NA
lOOE.Ofl
200E.05
500E.02

NA
NA

3.00E-03

Is Average>
100'Clals II?

No
No
No
No
No

No
No

No
No
No

No

II
00

GROUNDWATER WELL BY WELL screen.xls\EE-03
December 29,2000

Revision 0



Table
Comparison ol Groundwaler Dala Io TACO Tier I Screening Criteria

Area: H
Well: EEQ-110

ENSR International
Page 1 Sol 34

Constituent
Arsenic
Barium
Cadmium
Calcium
Coball
delia-BHC
HeplacNor
Iron
Magnesium
Manganese
Melhylene chloride
Molybdenum
Nickel
Potassium
Sodium
Zinc

Summary Statistic*

Number ol
Simple*

1

Number
Of Detect*

Average
(UB/L)

450E*oo
1 20E.02
2.tOE«00
I20E.05
i.90E+oo
160E-03
9.90E-03
4.80Et02
210E»04
160E*03
320E<00
I.OOEtOt
150E»02
360£»03
1 50E.04
540E.02

Maximum
(MAX)

Detection
(ug/l)

450E.OO
I20E»02
210E.OO
1.20E«05
190E*00
160E-03
990E-03
4.aOE<02
2.10E4O4
I60E.03
320E«00
100E.01
I.50E»<K
360E.03
1.50E.04
S.40E<02

COPC Selection • Chronic Exposure Screen

le
Conillluinl
•n Ettentltl

Nutrient
(EN)?

No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

Background
(UK)

Concentration
(ug/L)

1.17E<01
617E.02

NO
427E<05
I.14E.OI
1.25E-02
2.60E-02
220£«04
923E.04
1.75E«03

NO
ND

130E»02
1.23E«OS
!30Et05

NO

II Mao BKT

No
No

No
No
No
No
No
No
No

Yes
No
No

Put
EN/BKT

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No

TACO Class II
QroundwMer
Criteria (ug/L)

200E*02
200E»03
500E.01

NA
IOOE*03
t.SOE-Ot
200E.OO
S.OOE403

NA
100E*04
500E»OI
t 60E»02
2.00E+03

NA
NA

I.OOE.04

IsMllo
Clm II?

No
No
No
••
No
No
No
No

No
No
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tk»l
<Tler1
<Tier 1

EN
<Tler t
<Tieil
< Fieri

EN
EN

<Tler t
<Tler 1
<Tler 1
<T(ert

EN
EN

<Tier1

Short-Term Eupmure Screen

100 Time* TACO
Class II

Qroundwater
Criteria (ug/L)

200E.04
200E*05
SOOE«03

NA
LOOEtOS
I.SOEtOI
200E»02
SOOEtOS

NA
1.00E«06
500E.03
I.80E»04
200E,05

NA
NA

I.OOE406

1* Av*r«ge>
100'Clmll?

No
No
No

No
No
No
No

No
No
NO
No
..

No

IE
^
ID

Of! WATER WELL BY WELL screen.xls\EEG-110
•?mber 29, 2000

Revision 0



Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Criteria

Area I
Well: AA-I-S1

ENSR International
Page 16 o(34

Constituent
1.1-Dichloroelhane
I.l-Otchloroelhene
1,2-Dlchlorobenzene
1,3-Dehlorobenzene
1 ,4-Dlchlorobenzene
2,4.5-TP (SHvex)
2-Chlorophenol
4.4I-DDD
4,4'-ODT
4-ChloroanHine
Aldrin
alpha BHC
Aluminum
Arsenic
Barium
Jenzene
bela-BHC
bis(2-Chloroethyl)elher
bis(2-Elhylhexyl)phlhalale
Calcium
Carbazole
Chlorobenzono
Chromium
Cis/Tians 1,2 Dlchloroelhene
Cobalt
dellaBHC
Dicamba
Oletdrln
Dinoseb
Endosullan II
Endrin
Enrtrin kelono
Ethylbenzene
gamma-BHC (Llndane)
Heptachlor
lleptaehlorepoxkfe
Iron
Lead
Magnesium
Manganese
Molybdenum
Naphthalene
Nickel
N-Nilrosodiphenylamlne
Penlachloroohenol
Potassium
Sodium
Toluene
Total PCBs
Vanadium
Vinyl chloride

Summary Statistics

Number of
Samples

2
t
2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
1
1
2
1
2
1
2
2
2

a
2
2
2
2
2
2
2
2
1
2
2
1
2
2
I
2
1
2

Number
ol Detects

1
1
2
1
2
2
t
1
1
2
2
2
2
2
2
2
1
t
1
2
1
2
1
1
1
2
1
1
1
1
1
1
2
1
2
2
2
i
2
2
1
1
1
1
t
2
2
1
1
1
1

Average
(ug/L)

605E+02
3206*01
715Et01
5.7SE-.01
22IE403
725E-01
525E.OO
360E-03
220E-03
325E.03
4.IOE-03
330E-02
765E«02
1 WE.02
535E.02
455E402
4.90E-02
1.10E.OO
690E-01
255E405
140E.OO
5I5E.03
SIOEtOO
7.2SE«02
750E»00
e.BOE-02
1.40E-01
390E-03
2.70E-OI
1.00E-03
270E-03
440E-03
555E402
393E-02
260E-02
1.09E-02
490E404
265E.OO
630E.04
255E403
640E.OO
420E«00
340E40I
390E.OO
1 30E-OI
1.14E.04
9206404
1.80E«OI
107E.OO
450E400
735E402

Maximum
(MAX)

Detection
(ug/L)

960Et02
320E401
1.30E402
1.10Et02
4.40E403
1 10E400
5.50E.OO
3.60E-03
220E-03
4.IOE403
550E-03
540E-02
140E403
1.40E402
7.60E402
620E402
9.IOE-02
1.IOE400
6906-01
3 20E40S
1406400
B70E«03
310E400
I20E403
100E»OI
1.00E01
1 40E-01
390E-03
2.70EOI
l.OOE-03
270E-03
440E-03
870E402
690E-02
2.60E-02
1.40E-02
650E.04
280E.OO
7.tOE«04
370E.03
7.80E400
420E400
4BOE40I
S30E400
1 306 -01
1.30E404
130E405
180E40I
1 I3E400
4SOE400
970E402

COPC Selection • Chronic Exposure Screen

Is
Constituent
•n essential

Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
NO
NO
No
No
Yes
No
Y03

No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ug/L)

NO
NO
NO
NO
NO

320E-OI
NO
NO
NO
NO
NO
NO
NO

1.I7E401
617E.02

NO
NO
NO
NO

427E405
NO
NO

1.05E402
NO

1 14E»01
1.25E-02

NO
NO
NO
NO
NO

52IE-02
NO

101E-02
2.60E-02
2.66E-02
220E404

NO
923E(04
I.75E403

NO
NO

1.30E402
SOOE-Ot

NO
1.23E»05
130E405

NO
NO
NO
NO

Is Me» BKT

Yes

Yes
Yes

No

No

No
Yes

No

Yes
Yes
No
Yes

No
Yes

No
Yes

No
No

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No

TACO Class M
Groundwaler
Crlterle (ug/L)

350E403
350E401
1.50E403
t.50E«03
3.75E402
250E402
1.75E402
S.SOE-01
600E-01
280E40I
200E-OI
1. 506-01
3.60E404
2.00E402
200E403
250E401
150E01
100E.OI
6.00E40I

NA
340E400
5.00E402
1.00E403
200E402
100E403
150E-01
1 10E403
100E01
7.00E401
2.10E402
100E401
1 OOE401
1.00E403
100E400
2.00EtOO
IOOE400
S.OOE>03
100E402

NA
1.00E404
180E402
3.90E40I
200E.03
S.OOE40I
5.00E«00

NA
NA

250E403
2SOE400
490E401
1.00E401

lsMax>
Class II?

No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No

No
Yes
No
Yes
No
No
No
No
No
No
No
No
NO
No
No
No
Yes
No

No
No
No
No
No
No

No
No
No
Yes

COPC?

No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
No
No
No
No
NO
NO
No
No
No
No
No
No
Yes

Reason
<Tler1
<Tk»r1
<Tler t
<Tler t
>Tler t
<Tter1
<Ttor1
<Tler 1
<Tler 1
>Tler 1
<Tler1
<Tler t
<T!er 1
•cTier 1
<Tier t
>Tler 1
<Tler 1
<Tter1
eTIerl

EN
<Twrl
>Tler t
<Tlert
>Tierl
<Tier1
<Tlar 1
<Tler t
<Tler 1
<Tler 1
<Tler t
<T!er t
<Tier 1
<Tler 1
<Tlar 1
<Trer1
<Tler t

EN
<Tler 1

EN
<Tler t
<Tier t
<Tler 1
<Tler t
<Tler 1
<Tler 1

BK
BK

<Tierl
<Tier 1
<Tter1
>Tler t

Short* Term Exposure Screen

100 Times TACO
Class II

Qroundweter
Criteria (ug/L)

350E405
3.SOE403
150E405
1.SOE«05
3.7SE»04
2SOE404
1 75E.04
550EiOI
600E401
280E403
2.00E«01
1.SOE401
3606408
200E«04
2.006*05
2506403
I.SOE401
1.006403
6.006403

NA
3.40E402
5.00E404
100E405
200E»04
I.OOEtOS
1.50E40I
1.10E405
1.00E40I
700E403
2.10E404
1.00Et03
100E403
I.OOEtOS
1.00E402
2.00E402
100E402
500E405
100E404

NA
1.00E406
1 80E.04
390E403
200Ei05
500E403
5.00E402

NA
NA

250E405
2.50E402
4.90E.03
100E.03

Is Averege>
100'Clasall?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
-
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

NO
No
No
No
No
No

No
No
No
No

GROUNDWATER WELL BY WELL screen.xls\AA-l-S1
December 29, 2000

Revision 0
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Table
Compafison ol Groundwater Dala lo TACO Tier I Screening Criteria

Area: I
Well: AA I-S2

ENSR International
Page 17 of 34

Constituent
1,1 Dichloroelhane
I.t-Dichloroelhene
t .2-Dfchk>robenzene
1 ,3-Dtehlorobenzene
1 ,4-Dichlorobenzene
2.4.5-TP (Silvex)
2,4-0
2,4-Dichlorophenol
2-Chlorophenol
4-Chtoroaniline
alpha BHC
Arsenic
Barium
Benzene
8enzo(a)anlhracene
Benzo(a)pyrene
Bgnzo(k)lluoranlhene
Cadmium
Calcium
Chkxobenzene
Chrysene
Cls/Trans-1 ,2-Dichloroelhene
Cobalt
(fella BHC
Oibenzo(a,h)anthfacene
Elhyltaenzene
Heptachlor
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
TeUacWoroethene
Total TCDD-TEO
Trlchloroelhene
Vanadium
Vinyl chloride
Zinc

Summary Statistic*

Number el
Sample*

2
1
2
2
2
1
2
2
2
2
1
2
2
2
1
t
t
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
t
t
2
t
2
2

Number
of Detect*

2
1
1
t
2
1
t
1
1
2
1
1
2
2
1
1
1
1
2
2
t
2
2
1
2
1
2
1
2
2
2
2
2
2
t
1
1
1
2
2

Avenge
(ug/L>

1.70E«02
3106.01
725E.01
625E.01
215E.03
ieoe-01
2606-01
580E.OO
515E.OO
351E.02
8406-03
2306*01
630E.01
6.13E*01
5.906-01
980E01
1206*00
363E.01
305E.05
I88E.03
7.30E-OI
405E.02
435E.01
2.40E-02
9.75E-01
1.1IE»02
7.60E-03
I.17E404
5SOE+04
4.856*03
3006*00
440E.03
I20E.04
9006404
7406*00
1. 886-08
1046.02
270E*00
200E.02
1836.04

Meilmum
(MAX)

Detection
<ug/L)

1.80E402
3106.01
1406*02
1.206*02
420E.03
180E-01
2.70E-01
660E.OO
5.306400
680E.02
840E-03
4IOE401
790E.01
1.20E402
590E-OI
9.60E-OI
1 20E«00
7.00E40I
350E.05
3206*03
7.30E-OI
5106*02
470E.OI
420E-02
1 10E.OO
210E*02
8.30E-03
230E.04
6. 50E*04
7.40E403
3.IOE400
780E«03
1 30E*04
120E.05
7406.00
188E-06
1806.02
270E.OO
240E.02
330E*04

COPC Selection - Chronic Expotura Screen

It
Conetlluent
•n Client!*!

Nutrient
(EN)7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

Background
(BK)

Concentration
(u«/L)

NO
ND
ND
ND
NO

320E-01
NO
NO
NO
NO
ND

1 17E«01
617E*02

ND
NO
NO
ND
ND

427E.05
ND
ND
ND

1 I4E*01
I25E-02

ND
NO

260E-02
220E.O4
923E.04
1 75E.03

NO
1306.02
I23E.05
130E.05

ND
502E-07

NO
NO
NO
NO

1* M*x> BK7

No

••

Yes
No

•-

No
•-

Yes
Yes

No
Yes
No
Yes

Yes
No
No

Yos

PHI
EN/BK?

No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

TACO CIlM II
Orwindvnler
Crlterte(uoA)

3506*03
35O6.0I
1506*03
1.50E403
3756*02
2506.02
3.506.02
2106.01
1.756.02
280E.01
1506-01
2006.02
2006*03
250E401
6506-01
200E.OO
8.SOE-OI
5.006*01

NA
5006.02
7506.00
2006.02
1006.03
1506-01
1.50E.OO
1006.03
2.006.00
5.006.03

NA
1006*04
1806.02
2006*03

NA
NA

250E.01
300E-05
2.50E.OI
490E.OI
1006.01
1006*04

I*M*»
ClM* II?

No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
Yes
Yes

Yes
No
Yes
No
No
No
No
No
Yes

No
No
Yes

No
No
Yes
No
Yes
Yes

COPC?
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
Yes

Reason
<Ttor1
<Tler t
<Tler1
<Tlert
>Ti*rl
<Tier1
<Tlerl
<Tierl
<Tiert
>Tler1
<Tler 1
<Tter1
<Tk>r1
>Tlert
<T(8ft
<Ttar1
>Tler t
>Tlerl

EN
>Tler 1
<Tler 1
>Tler1
<Tierl
<Tier1
<Tler1
<Tler 1
<Tier1

EN
EN

<Ttert
•cTterl
>Tlerl

EN
EN

<Tlerl
<Tk»l
>Tlerl
<Tier 1
>Tlerl
vTlert

Short-Term Exposure Screen

100 Time* TACO
a*** n

Groundwitw
Crlterl* (ug/L)

3506.05
350E.03
150E.05
1.50E.05
375E*04
2506.04
3506.04
2106+03
1.7SE404
2606*03
1506.01
2006*04
200E+05
2506.03
6506*01
2006.02
850E.OI
5006*03

NA
5006.04
750E*02
200E404
1006405
I.50E401
1506402
100E405
200E.02
5006*05

NA
1006.08
1.806.04
2006.05

NA
NA

250E*03
300E-03
250E.03
4906403
1006.03
1006.08

1* Averege>
100'Cltll II?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

No
No
No
•-

No
No
No
No
No
No

OWATER WELL BY WELL screen.xls\AA-l-S2
•mber 29, 2000

Revision 0
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Table
Comparison ol Qroundwater Data to TACO Tier I Screening Criteria

Area: I
Well AA I-S3

Constituent
Barium
Benzo(a)pyrene
9onzo(b)fluoran1hene
Calcium
Heptachlor
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Tola) TCDD-TEQ

Summary Statistics

Number ol
Sample*

Number
of Detect*

Avenge
(ugn.)

330E<02
450E-OI
300E-OI
2406*05
9206-03
330E*04
4.30E*02
1.IOE«OI
I.70E.05
I.SOEtOS
241E-08

Maximum
(MAX)

Detection
(ugfl.)

330E402
4.50E-Ot
3.00COI
240E.05
9 JOE -03
330Et04
4.306*02
1 lOEtOI
I.70E«05
ISOE.05
241E06

COPC Selection • Chronic Expoiura Screen

U
Constituent
•n Essenllil

Nutrient
(EN)?

No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
(UK)

Concentration
(ugn.)

617E»02
ND
NO

427E(05
260E-02
923E«04
1.75E+03

NO
I23E.05
I.30E.05
502E-07

Is Ma» BK?
No
-•

NO
No
No
No

Yes
Yes
Yes

Pan
EN/BKT

Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

TACO Clait II
Oroundwaler
Criteria (ugn.)

200E*03
200E.OO
900E01

NA
200E400

NA
IOOE*04
180E402

NA
NA

300E05

liMao
Clase U?

No
No
No

No

No
No

No

COPC?
NO
No
No
No
No
No
No
No
No
No
No

Reaion
<Tler 1
<Tler 1
<Tier 1

EN
<Tlert

EN
<Tier 1
<Trer t

EN
EN

<Tler 1

Short'Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

200E*05
200E.02
900E.01

NA
2.00E.02

NA
t.OOEtOe
I.80E.04

NA
NA

300E-03

II Avenge>
100'Clssa II?

No
No
No

No

No
No
..

No

II

12/22/00 11:07 AM GROUNDWATER WELL BY WELL screen xls AA-I-S3



Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Criteria

Area: I
Well: EE-12

ENSR International
Page 19 of 34

tonsUtuenl
1.2.4-Tiichtofobenzene
1 ,2-Dichlorobenzene
1 ,3 Dichkxobenzene
1,4-Oichlorobenzene
2,4,5-TP (Silvex)
2 Chlorophenol
2-Melhylpnenol (o-cresol)
3-MelhylphenolM-Melhyfphenol
4,4'-DDE
4-Chloroaniline
alpha-BHC
Aluminum
Arsenic
Barium
Benzene
bls(2-Elhy1hexyl)phihalaie
Cadmium
Calcium
Carbazole
2h1orobenzene
Chromium
Coball
Copper
Di-n-tautylphihalate
EndosuHan II
Endrin ketone
Ethytbenzene
Fruoranlhene
Gamma ChkKdane
Hepiachlot
Heplachlor epoxide
Iron
Magnesium
Manganese
Mercury
Melhoxychlor
Naphthalene
Nickel
PenlacMorophenol
Phenol
Potassium
Sodium
Toluene
Total TCOD-TEQ
Vanadium
Xylenes, Total
Zinc

Sumnuiy Statistics

Number ol
Simple!

1

Number
ol Detects

1
1

Average
(ug/L)

5506-01
390E.OO
1306.01
960E.OI
450E-01
tooe.oi
3906-01
4806+00
2206.00
1 406.03
240E.OO
4.90E.03
970E*00
9.20E»02
680E.02
790E-01
9606-01
4806.05
350E.OO
1406.03
7.30EtOO
2806.00
1006.01
1406.00
2006.00
1806.00
4.60E400
410E-OI
350E*00
250E.OO
5606.00
6206.04
I.10E.05
680E.03
1306-01
2806.00
650E.OO
950E.OO
6.70E-02
1906.01
2606.04
240E.05
5006.00
305E-03
2206.01
1406.01
120Et02

Mexlmum
(MAX)

Detection
(ug/L)

550E-01
390E.OO
130E.01
9.606.01
4.SOE-01
1006.01
390E-01
480E+00
2206.00
140E«03
240E.OO
4.90E.03
970E.OO
9206*02
6806.02
7906-01
960E-01
4806.05
350E.OO
140E.03
730E.OO
280E.OO
1006.01
1.40E.OO
2006.00
180E.OO
4.60EtOO
410E-0)
3506.00

. 2 506.00
560E.OO
620E.04
1 10E.05
680E.03
1306-01
2.80E.OO
8506.00
950E.OO
6.70E-02
1906.01
260E.04
240E.05
500E.OO
305E-03
2206.01
1406.01
120E.02

COPC Selection • Chronic Exposure Semen

le
Constituent
•n Eeeenllel

Nutrient
(EN)?

No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
NO
No
No

Background
(BK)

Concentration
(ug/l)

NO
NO
NO
NO

320E-01
ND
NO
NO
NO
ND
NO
ND

1 176.01
6.I7E»02

ND
ND
ND

427E.05
ND
ND

1056.02
1 14E.OI

ND
ND
ND

52IE-02
ND
ND
ND

260E-02
266E-02
220E.04
923E.04
1 75E.03

ND
ND
ND

1306.02
ND
ND

123E.05
1.306.05

NO
502E-07

NO
NO
ND

Is Mex> BK7

Yes

-

•-

No
Yes

Yes

No
No

Yes

--
Yes
Yes
Yes
Yes
Yes

No

No
Yes

Yes

••

Put
EN/BK7

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No

TACO Clsss II
Qroundwaler
Criteria (u»0.)

700E.02
1.50E.03
1 506.03
3.756.02
250E.02
I75E.02
3506.02
3.50E.02
2006-01
280E.01
1506-01
360E.04
200E.02
200E.03
2506.01
800E.01
500E.OI

NA
3406.00
5006.02
1.00E.03
100E.03
650E.02
350E.03
2106.02
1.006.01
1 .006.03
1.40E403
1.00E.OI
2.00E.OO
1.00E.OO
5006.03

NA
1006(04
1006.01
2.00E+02
3906.01
200E.03
500E.OO
1006.02

NA
NA

250E.03
300E-05
490E.OI
1006.04
1.00E.04

le M«x>
Class 117

No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No

Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes

No
No
No
No
No
No
No

No
Yes
No
No
No

COPC7
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No

• No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Reason
<Tler1
<Tter1
<Tiert
<T«r1
<Tler1
<Tterl
<Tierl
<Tler 1
>Tiert
>Ttel1
>Tk»t
<Tter1
<Tier1
<Tler1
>Tier1
<Tler 1
<T!erl

EN
>Tler 1
>Tier 1
<Tier1
<Tier 1
<Tiert
<Tier 1
<Tler 1
<Tier I
<Tler 1
<Tler 1
<Tler 1
>Tier 1
>Tier t

EN
EN

<Tlor1
<Tiert
<Tlert
<Tter1
<Tler 1
<Tler 1
<Trer t

EN
EN

<Tler 1
>Tier 1
<Tier t
aier 1
<Tier 1

Short-Term Exposure Semen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

700E.04
1.506.05
1506.05
375E.04
250E.04
1.75E»04
350E.04
350E.04
200E.01
280E.03
150E.OI
360E.06
200E.04
200E.05
2506.03
60OE.03
5006.03

NA
3406.02
500E.04
1.00E.05
IOOE.05
850E.04
350E.05
2106.04
100E.03
100E.05
140E.05
100E.03
2006.02
100E.02
500E.05

NA
1.00E.06
IOOE.03
200E.04
390E.03
200E.05
5006.02
1006.04

NA
NA

250E.05
3006-03
490E.03
100E.08
1006.08

le Average>
100'Claie 117

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
-
No
No
No
No
No
No
No
No
No
No
No
No
No
No
-•
No
No
No
No
No
No
No
-.

No
Yes
No
No
No

GR( 'WATER WELL BY WELL SCreen.xlS\EE-12
-•?mber 29,2000

Revision 0



Table
Comparison ol Qroundwaler Dala lo TACO Tier I Screening Criteria

Area I
Well EE-13

ENSR International
Page 20ol34

Conitltutnt
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
della-BHC
Iron
Magnesium
Manganese
Nickel
Penlachlorophenol
Potassium
Sodium
Total TCDD-TEO
Vanadium
Zinc

Summary Statistic!

Number ol
Sample*

Number
ol Detect!

1
1
1
1

Avenge
<ug/L)

1.506.03
170E.02
1.506t05
250E.OO
4106.00
380E.OO
2 IDE -02
2106.03
310E.04
320E.02
t.tOEtOt
6606-02
760E.03
3.70Et04
474E-05
SOOEtOO
I.OOEtOt

Maximum
(MAX)

Detection
(ugt)

150E.03
170E.02
1506.05
2506.00
4106.00
3806.00
2 IDE -02
2IOE403
3106.04
3206.02
1 106*01
6606-02
7606.03
3706.04
474E-05
500E.OO
tOOEtOt

COPC Selection • Chronic Exposure Screen

le
Constituent
•n Eltenllil

Nutrient
(EN)?

No
No
Yes
No
No
No
No
Ves
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(ugn.)

NO
6176.02
427E.05
1.05E*02
1 M6.0I

ND
1256-02
220E.04
923E.04
1.75E«03
1.30E.02

ND
1236.05
1306*05
502E-07

ND
ND

II M«»> BK?
..
No
No
No
No

Yes
No
No
No
No

No
No
Yes

-•

Pa»
EN/BK?

No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No

TACO ClM* II
Oroundwuler
Criteria (ugn.)

3.60E.04
200E.03

NA
1006.03
100E.03
6506.02
150E-OI
500E.03

NA
1006.04
2006*03
5006.00

NA
NA

300E-05
4906.01
1.006.04

le Ma«>
Class II?

No
No

No
No
No
No
No
••
No
No
No

Yes
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reason
<Tler 1
<Tlert

EN
<Ti9l1

•cfier t
<Tler t
•cTler 1

EN
EN

<Tlert
<Tler t
<Tler t

EN
EN

>Tler t
<Tler1
<Tler 1

8hor1*Tenn Expoeure Screen

100 Times TACO
Cleee II

Qroundwaler
Crllerii (ug/L)

360E.08
2006.05

NA
1006.05
100E.05
6506.04
1506.01
5.00E.05

NA
1.00E.06
2.006.05
500E.02

NA
NA

3006-03
4906.03
1006.06

Is Average>
too-Class II?

No
No

No
No
No
No
No

No
No
No

No
No
No

GROUNDWATER WELL BY WELL screen.xls\EE-13
December 29,2000

Revision 0



Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Crflrjrla

Area I
Well: EE-14

ENSR International
Page 21 of 34

Constituent
1 ,2,4-Trichkxobenzene
1.2-Dichlorobenzene
t ,3-Oichlorobenzene
1 ,4-Dichkxobenzene
2.4.5-Trlchlorophenol
2,4.6-Trlchlorophenol
2-Chlorophenol
2-Melhylnaphlhalene
2-Melhylphenol (o-cresol)
3 MolhytphenoW Melhytphenol
4.4'-DDE
4-ChkKoaniline
alpha-BHC
Arsenic
3arkjm
3enzene
beta-BHC
bis(2-6lhylhexyl)phlhalale
Bulylbenzylphthalale
Calcium
Carbazole
Chlorobenzene
Chromium
Cis/Trans-1.2-Dichloroelhene
Cobalt
Copper
Endrtn ketong
Emytbenzene
Gamma Chkxdane
gamma BHC (Undane)
Heplachlorepoxkte
ran
Lead
Magnesium
Manganese
Mercury
Melhoxycnlor
Naphthalene
Nickel
N-Nilrosodiphenylamfne
Penlachkxophenol
Phenol
Potassium
Sodium
Toluene
Total PCBs
Total TCDD-TEO
Vanadium
Zinc

Summary Statistics

Number of
Samples

1
1

Number
ol Detect!

Average
(ugt.)

5.106*02
5006*02
450E.01
1 4OE.04
1.60E*00
I.50E401
2.70E*Ot
420E*00
2106*01
1 IDE. 02
I80E-OI
1.606*03
1.10E.OO
1606*01
580E.02
7.506*02
1.006*00
1.106*00
1.006*01
1.906*05
260E.OI
380E.03
7.606*00
160E.02
4.006*00
1906*01
1.106-01
8.306*01
2506-01
400E-OI
6.806-01
6406*04
2.206*01
4906*04
1.206*03
1.80E-01
2.20E-01
3.606*01
1.506*02
2.306*01
330E.02
1.70E.01
1 10E+04
6.606*04
4206*01
5.686*00
7.69E-04
5706*00
9.30E<01

Mexlmum
(MAX)

Detection
(ug/L)

5106*02
500£»02
450E.OI
1 40E*04
1.60E«00
1 50E«01
2.70E»01
4206.00
210E+OI
1 106*02
1.80E-01
180E«03
1.10E*00
1.60E«OI
580E*02
7.50E*02
IOOE*00
1 tOE»00
100E.01
1.90E«OS
260E*01
380E.03
780E*00
I60E.02
400E«00
I90E*OI
1 IOE-01
8306*01
250E-01

. 4.00E-01
680E-01
640E*04
220E*01
4.90E«04
I20E*03
I80E-01
2206-01
360E.OI
150E*02
230E*OI
500E*02
1.70E»01
1 10E«04
880E«04
420E«01
588E*00
769E-04
570E*00
9.30E<01

COPC Selection • Chronic Exposure Screen

It
Constituent
•n Essential

Nutrient
(EN)7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
(uo/L)

NO
ND
NO
ND
NO
ND
ND
NO
NO
ND
ND
ND
ND

1.17E*Ot
6I7E»02

NO
ND
ND
NO

427E.05
ND
ND

1056*02
ND

1 14E.01
ND

521E-OZ
NO
NO

1.01E-02
2.66E-02
220E*04

NO
9.23E*04
1.75E«03

NO
NO
ND

130E.02
5.00601

ND
NO

1236*05
13OE*05

NO
NO

502E-07
ND
NO

Is Mi«> BK?

— -;;---

Yes
No

No

No

No

Yes

Yes
Yes
Yes

No
No

Yes
Yes

No
No

Yes

Pass
EN/BK7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
NO
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

TACO Class II
Qroundwater
Criteria (uo/L)

700E»02
150E.03
1 50E*03
375E»02
350E*03
320E.01
1.75E.02
390E.OI
350£*02
350E*02
200E-01
280E.OI
I.SOE-OI
2.00E+02
200E*03
250E.OI
1.50E-01
600E.01
7.00E.03

NA
3.40E*00
5.00E«02
IOOE.03
2.006*02
1OOE*03
6.506*02
1.006*01
1.006*03
1.006*01
1.006*00
1.006*00
5006*03
1.006*02

NA
1.006*04
1.006*01
2.006*02
3.90E*01
2.006*03
5.006*01
5.006*00
1.006*02

NA
NA

2.506*03
2.506*00
3006 -05
4.906*01
1.006.04

Is Mix>
Clesi II?

No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No

No
No
No
No
No
No
Yes
No

No
Yes
Yes
No
No

COPC?
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
Yes
No
No

Reason
<Tler 1
<Tier 1
<Tler 1
>Tler 1
<Tler I
<Tler1
<Tler 1
<Tier t
<Tk>r1
<Tler1
<T!er 1
>Tler t
>Tler1
<Tlert
<Trart
>Tler t
>Tler1
<Trer1
cTler t

6N
>Tier1
>Tier t
•cTierl
<Tierl
<Tlert
<Tter1
<Tler1
<Tler 1
<Tler 1
<Tiert
<Tki(1

EN
<Tler 1

6N
<Tier1
<Tler1
<Tler1
<Tter1
<Tlerl
<Tler 1
>Tlert
<Tier 1

6N
EN

<Tier1
>Tier 1
>Tier 1
<Tler 1
<Tler1

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwiter
Criteria (ugA.)

7.006*04
1 506*05
1.50E.05
3.756*04
3.506*05
3206*03
1.756*04
3906*03
3.506*04
3.506*04
2.006*01
2806*03
1.506*01
2.006*04
2.006*05
2.506*03
1.506*01
6.006*03
7.006*05

NA
3.406*02
500E.04
1.006*05
2.006*04
1.006*05
6.506*04
1.006*03
1.006*05
1.006*03
1.006*02
1.006*02
5.006*05
1006*04

NA
100E*06
1.006*03
2.006*04
3.906*03
2.006*05
5.006*03
5.006*02
1.006*04

NA
NA

2.506*05
2.506*02
3006-03
4.906.03
1.006*08

Is Average>
100'CIMS II?

No
Mo
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

-•
No
No
No
No
No

Gi DWATER WELL BY WELL 8Creen.xls\EE-14
smber 29,2000
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Table
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria

Area I
Well: EE-15

ENSR International
Page 22 of 34

Conillluenl
1.1-Dichloioelhane
1.2-DlcMorobenzene
1,3-Dichlorobenzene
1,4-Otehlorobenzene
2-Chtorophenol
4-Chlocoanlline
Aluminum
Arsenic
Barium
Benzene
Calcium
Chlorobentene
Chiomium
Cls/Trans- 1 ,2-Dichloroelheno
Coball
Copper
gamma BHC (Undane)
Iron
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
lolal TCDD-TEQ
Trlchlofoelhene
Vanadium
Zinc

Summary SUtlitlei

Number of
Simple*

1
1
1
1
1
1
1
1
t
1
1
1
t
1
1
t
t
1
1
1
1
1
1
1
1
1
1
1

Number
ol Detects

Average
(ug/L)

1 10E.OI
240E.01
1.10E401
430E402
315E400
725E«00
425E.03
2 lOEtOI
255E.02
390E.OO
1.50E405
195E402
810E»00
640E.01
625E400
845E400
530E-03
350E.04
405E.04
I.I5E.03
1.10E-OI
190E401
615E403
305E.04
295E06
6.55E-01
1.62E401
271E40I

Maximum
(MAX)

Detection
<ug/L)

I.10E401
240E401
1 10E401
430E402
315E400
725E.OO
425E.03
2IOE40I
255E«02
390E400
150E405
195E.02
810E.OO
640E*OI
625E»00
845E.OO
530E-03
3.50E404
405E404
1 15E.03
1 IOE-01
1 90E*01
615E«03
3.05E.04
295E-06
655E-01
1.62E»01
27IE40I

COPC Selection • Chronic Exposure Screen

It
Conslltuenl
en Eteentlil

Nulrlenl
(EN)?

NO
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ugrt.)

ND
NO
NO
NO
ND
ND
NO

I.17E40I
6I7E402

NO
427E405

ND
I.05E402

ND
1. ME 401

ND
I.OIE-02
220E404
9236.04
1.75E403

ND
130E402
I23E40S
I.30E.05
502E-07

ND
NO
ND

II Ml» BK?

--

Yes
No

No

No

No

No
Yes
No
No

No
No
No
Yes

Pan
EN/BK7

No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No
No

TACO Cllll II
Groundwater
Criteria (ug/L)

350E403
1.SOE403
1 506*03
375E402
I75E.02
2.60E40I
360E404
200E402
200E403
250E401

NA
500E.02
IOOE403
2.00E402
1.00E»03
6SOE402
I.OOE400
5.00E403

NA
100E.04
tOOE*OI
200E.03

NA
NA

300E-05
250E40I
4.90E.OI
1.006*04

llMlo
Clan II?

No
No
No
Yes
No
No
No
No
No
No

No
No
No
No
No
No
Yes

No
No
No

No
No
No
No

COPC?

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaion
<Ttorl
<Tter1
<TleM
>Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tier t
<Tler 1

EN
<Tlerl
<Tler 1
<Trer 1
<Tier 1
<Tler 1
<Tlerl

EN
EN

<Tler 1
<Tler 1
•cTler 1

EN
EN

<Tler t
<Tier t
<Tler 1
<Tier 1

Short-Term Exposure Screen

100 Time. TACO
Cllll II

Oroundwaler
Criteria (ug/L)

350E.05
1.50E405
1.50E.05
375E»04
1.75E404
280E.03
360E*06
200E.04
200E*05
2SOE403

NA
500E404
100E405
200E*04
100E+05
650E»04
I.OOE402
5.00E405

NA
IOOE406
IOOE»03
200E405

NA
NA

3DOE-03
2.SOE403
490E.03
100E.06

Is Average>
100'Clasi 117

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No

No
No
No
No

GROUNDWATER WELL BY WELL screen.xls\EE-15
December 29, 2000

Revision 0



Table
Comparison ol Groundwaler Oala lo TACO Tier I Screening Criteria

Area: I
Wall: EEG-103

ENSR International
Page 23 of 34

ComUluml
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum
Nickel
Polasskim
Sodium
Tola! TCDO-TEQ

Summary Statistics

Number of
Sample*

1
t

Number
of Detects

Average
<ug/L)

420E.OI
MOEtOI
1 70E.02
970E»04
190E.OO
t.BOEtOO
I.40E+03
210E<04
270E«02
7.90E»00
490E»00
410E.03
160E.04
3.S8E-06

Maximum
(MAX)

Detection
(ug/l.)

4.20E«01
MOEtOI
1 70E.02
9.70E.04
190E.OO
160E.OO
140E«03
210E*04
270E.02
7.90E«00
490E400
4 IDE. 03
1.80E404
358E-08

COPC Selection - Chronic Exposure Screen

le
Constituent
•n Eisenllil

Nutrient
(EN)T

No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(BK)

Concentration
(uo/U)

NO
1 17E.OI
6.17E402
427E«OS
1 14E.01

NO
220E.04
923Et04
t.75E*03

NO
1.306*02
1.23Et05
I30E.05
S.02E-07

It M«x> BK?

Yes
No
No
No

No
No
No

No
No
No
Yes

Put
EN/BK?

No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No

TACO dm II
Qroundwiter
Criteria (ug/L)

3.60E404
200E.02
2006.03

NA
100E403
650E»02
500E.03

NA
1.00E*04
I80E.02
200E.03

NA
NA

300E-05

tsMax>
Class II?

No
No
No

No
No
No

No
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tler t
<Tler i

EN
<TleH
<Tier1

EN
EN

<Tter1
<Tk>r1
<Tler t

EN
EN

<Tlerl

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwittr
Criteria (ug/L)

360£»06
200E.04
20OE»05

NA
100E.05
650E»04
S.OOEtOS

NA
t.OOE«06
t.80E«04
2.00E«05

NA
NA

3.00E-03

It Aversgo
100'Class II?

No
No
No
-•
No
No
No

No
No
No

No

II
CO

DWATER WELL BY WELL screen.xls\EEG-103
member 29, 2000
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Table
Comparison ol Groundwaler Dala lo TACO Tier I Screening Criteria

Area L
Well EEG-105

Comtlluent
alpha BHC
Barium
Calcium
Coball
della-BHC
gamma BHC (Lindane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
Pentachlorophenol
Potassium
Sodium
Total TCDD-TEQ

Summary Slatlttlce

Number of
Simple*

Number
ol Det«cti

- -- --

Average
(ugfl.)

3IOE-03
130E.02
860E.04
180E.OO
120E-02
7.40E-03
280E.02
1.50E»04
4506.02
5.70E+00
6706.00
9706-02
7.70E«03
1906.04
2906-06

Maximum
(MAX)

Detection
(ug/L)

3.IOE-03
I30E.02
86OE.04
160E.OO
120E-02
7.40E-03
2806.02
1. 506. 04
450E.02
5.70E400
8706.00
970E-02
7.70E*03
I.90E.04
290E-06

COPC Selection - Chronic Expotun Screen

It
Conttlluent
•n EMenllal

Nutrient
(EN)?

No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

Background
(BK)

Con centre lion
(uo/L)

NO
6I7E.02
427E.05
1 14E.01
1 25E-02
1.01E-02
220E.04
923E.04
1.75E.03

NO
1306.02

NO
I23E405
I30E.05
502E-07

ll M*» BK?

No
No
No
No
No
No
No
No
--
No

No
No
Yes

Pits
EN/BK?

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No

TACO Glut II
Qroundwuler
Criteria (ugfl.)

1506-01
200E.03

NA
I.OOE.03
150E-OI
IOOE.OO
500E.03

NA
IOOE.04
1.806.02
200E.03
500E.OO

NA
NA

3.00E-05

lsM««>
Claaa II?

No
No

NO
No
No
No

No
No
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Raaion
<Tler 1
<Tk>rt

EN
<Tler 1
<Tler1
<Tter1

EN
EN

<Ttert
<Tlerl
<Tier 1
<Tier 1

EN
EN

<Tier 1

Short-Term Exposure Screen

100 Tlmat TACO
CllSf II

Qroundwater
Criteria (ugfl.)

1.50E401
200E.05

NA
i.ooe»05
1.50E.OI
IOOE.02
500E.05

NA
1006.08
1.80E.04
200E.05
500E.02

NA
NA

3006-03

la Average>
100'Cltis II?

No
No

No
No
No
No

No
No
No
No

No

ENSR International
Page 24 ol 34

I
I

ISJ
oo

GROUNDWATER WELL BY WELL screen.xls\EEG-105
December 29, 2000
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Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Criteria

Area: L
Well EEG-109

ENSR International
Page 25 0)34

Constituent
2.4.5-T
2,4-0
2,4-Olchtorophenol
2 Chloiophenol
3 MelhyfphenoH-Melhyl phenol
4,4'-DDD
4 Chkxoaniiine
4-Methyt-2-penlanone (MIBK)
Alpha Chlofdane
Aluminum
Arsenic
Jarium
Benzene
Calcium
Chloiobenzene
Chlorolomi
Cobalt
Copper
Dieldrln
Endrtn kelone
Gamma Chkxdane
gamma BHC (Lindane)
Iron
Magnesium
Manganese
Methytene chloride
Naphthalene
Nickel
Penlachkxophenol
Potassium
Sodium
Total TCDO-TEO
Trichloroelnene
Xylenes. Total
Zinc

Summary Statistics

Number ol
Simple!

Number
ol Detects

Average
(ug«L)

320E.OO
6106.00
260E.OI
2106401
550E.OO
4406-02
5.50E40I
5.0OE.01
3.BOE-02
1506403
430E.03
210E.01
4406.01
5306.05
2806400
7.60E401
220E.02
440E.01
2906-03
940E-03
1.00E-02
1. IDE-02
290E.05
160E405
1.00E404
360E400
280E.01
180E*05
370E-OI
290E.04
470E.04
316E06
1606.00
3.80E400
120E403

Maximum
(MAX)

Detection
(ug/L)

320E.OO
6106.00
2.60E401
210E.01
550E.OO
4.40E-02
550E401
500E.01
3.80E-02
1.SOE403
4306*03
2106*01
440E.OI
5306*05
280E.OO
760E.01
220E.02
4406*01
2906-03
9406-03
1006-02
l.tOE-02
290E.05
I60E.05
100E.04
3606*00
2606*01
I80E*05
3706-01
2 906*04
470E*04
3.16E-06
I60E.OO
3.80E400
120E.03

COPC 8et«cllon - Chronic Exposure Screen

Is
Constituent
an Essential

Nulrlenl
(EN)7

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(uo/U)

4206-01
ND
ND
NO
NO
ND
NO
ND
NO
ND

1 I7E.OI
6I7E.02

ND
4276.05

ND
NO

1 146.01
ND
ND

S.21E-02
NO

1016-02
2206*04
923E*04
1 75E.03

ND
ND

130E.02
NO

123E.05
1.30E405
502607

ND
ND
ND

la Ma» BKT
Yes

Yes
No

Yes

Yes

No

Yes
Yes
Yes
Yes

Yes

"""NO
No
Yes

Pass
EWBKT

No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

TACO Class II
Oroundwaler
Criteria (ug/L)

380E.02
3506.02
2106*01
1 756*02
350E*02
5.SOE-01
280E*01
1.606*02
1006.01
3606.04
200E.02
2006*03
2.506*01

NA
5006.02
looe-oi
100E*03
6506*02
1006-01
1006.01
1006401
1006.00
500E.03

NA
100E.04
500E.OI
3906*01
2006*03
5006.00

NA
NA

300E05
2506.01
100E.04
1.006.04

Is Mao
Claaa 117

No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes

No
Yes
No
No
No
No
No
No
Yes

No
No
NO
Yes
No

No
No
No
No

COPC?
No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
NO
No
No
No
No

Reason
<Tler t
<Tier 1
>Tlerl
<Tler 1
<Tierl
<Tler t
>Tler 1
<Tler t
<Tier 1
<Tier 1
>Tler 1
<Tier t
>Tier 1

EN
<Tier 1
>Tler t
<T!er 1
<Tier 1
<Tier 1
<Tler 1
<Tlert
<Tler 1

EN
EN

<Tler1
<Tier 1
<Tler t
>Tler 1
<Tler 1

EN
EN

<Tler1
<Tlerl
<Tior1
<Tler t

Short-Term Exposure Screen

100 Times TACO
Claaa II

Qroundwater
Criteria (ugn.)

3606.04
3506*04
2. 106403
1.75E4W
350E.04
5506.01
2806.03
1.606.04
1.00E403
3606406
200E.04
2006.05
2506*03

NA
5006.04
1006*01
1006*05
650E*04
1.006401
1006403
1 006.03
100E.02
5006.05

NA
1 006.06
500E.03
3906.03
2006.05
S.OOE402

NA
NA

3006-03
2506403
1006406
1006406

It Average>
100-Class 117

NO
No
No
No
No
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
••
No
No
No
No
No

No
No
No
No

JWATER WELL BY WELL screen.xls\EEG-109
imber 29, 2000

Revision 0



Tablo
Comparison o( Groundwater Data (o TACO Tier I Screening Criteria

Area L
Well EEG-111

ENSR International
Page 26 ol 34

I
I
Wo

Constituent
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
delta BHC
Iron
Magnesium
Manganese
Molybdenum
Nickel
Penlachlorophenol
Potassium
Sodium
Vanadium
Zinc

Summary Statistics

Number ol
Simpln

Number
ot Detects

Average
(ug/t)

550E.03
420E*00
4.70E«02
1.50E»05
160E.OI
930E.OO
940E.OO
980E03
1.10E«04
290E«04
4006*02
1006.01
240E.OI
1.30E-01
580E.03
2806*04
1.70E*01
370E.OI

Maximum
(MAX)

DelecUon
(u»/L)

550E.03
4.20E+00
470E.02
1,50E*05
1,80E*Ot
930E.OO
940E.OO
980603
1.10E*04
290E.04
400E»02
1.00E.01
240E.OI
1 30EOI
580E.03
2BOE.04
1.70£*01
370E«01

COPC Selection - Chronic Exposure Scrten

li
Constituent
•n Enenllal

Nutrient
(EN)?

No
No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ugfl.)

NO
1 17E.OI
617E.02
4.27E«05
I05E*02
1 I4E.OI

ND
125E-02
220E.04
9.23E»04
V75E403

ND
1 30E.02

ND
1 23E»05
t.30E»05

ND
ND

Is Ml» BKT

No
No
No
No
No

NO
No
No
No

No

No
No

Past
EN/BK?

No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No

TACO CUSi II
Qroundwller
Criteria (ugfl.)

360E«04
200E.02
200E.03

NA
1 OOE.03
100E«03
650E*02
1.50E-01
500E403

NA
1.00E404
I.80E.02
2 OOE.03
500E.OO

NA
NA

490E.OI
100E(04

IsMlo
Clan II?

No
No
No

No
NO
NO
No
Yes

No
No
No
No

No
No

COPC?
No
No
NO
No
No
NO
NO
No
No
No
No
NO
No
No
No
No
NO
No

Reason
<Tter1
<Tler 1
<Tler 1

EN
<Tier t
<Tler t
<Tler t
<Tier 1

EN
EN

<Tier 1
<Tler 1
<Tler 1
<Tier 1

EN
EN

<Tler 1
<Tter 1

Short-Term Exposure Screen

100 Time* TACO
Class II

Oroundwater
Criteria (ugfl.)

360E408
200E«04
200E.05

NA
IOOE.05
I.OOEtOS
6.50E.04
t.SOEtOt
5.00E<05

NA
t.OOE«06
180E.04
2.00E«OS
SOOE«02

NA
NA

490E.03
1.00Et06

It Average>
100'Class II?

No
No
No
••
No
NO
NO
NO
NO

No
No
No
No

No
No

GROUNDWATER WELL BY WELL screen.xls\EEG-111
December 29, 2000

Revision 0



Table
Comparison ot Groundwaler Data to TACO Tier I Screening Criteria

Area: I
Well AA-SW-S2

ENSR International
Page 27 of 34

Contllluenl
Aluminum
3arium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Polasskjm
Sodium
Total PCBs
Total TCOO-TEQ
Vanadium

Summary Slallitlce

Number of
Sample*

2
2
2
2
1
2
2
2
2
2
2
2
2
2
1
2

Number
of Detects

1
2
2
t
1
2
1
2
2
2
2
2
2
2
t
1

Avenge
(ugn.)

1 376.03
2056.02
1 30E.05
61SE.OO
230E.OO
383E.03
255E.OO
320E.04
7.15E.02
350E.OO
1.39E«01
455E.03
5656*03
1.17E«00
399E-06
59SE.OO

Maximum
(MAX)

Detection
(ug/l)

260E.03
2 IDE. 02
140E.05
730E*00
2306*00
6706*03
2.60E.OO
3.60E«04
1.30E*03
370E.OO
1906.01
5 606.03
650E.03
1 I8E.OO
399E-06
6906.00

COPC Selection • Chronic Eipotung Screen

It
Contlltuenl
•n EetentUI

Nutrient
(EN)?

No
No
Yes
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(uo/L)

NO
6I7E.02
427E.05
1 ME.OI

NO
220E.04

NO
923E.04
1.756.03

NO
I30E.02
I23E.05
I30E.05

NO
502E-07

NO

ll Mt»> BK?

No
No
No

No

No
No

No
No
No

Yes

Put
EN/BK?

No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Class II
Groumtwaler
Criteria (ugO.)

3606.04
200E.03

NA
IOOE.03
650E.02
500E.03
IOOE.02

NA
IOOE.04
1806.02
200E.03

NA
NA

2506.00
3.00E-OS
4.90E.OI

lsM.m.
CMH II?

No
No

No
No
Yes
No

No
No
No

No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tler 1

EN
<Tier 1
<Tler 1

EN
<Tier 1

EN
<Tler t
<Tler t
<Tler 1

EN
EN

<Tler 1
<Tier 1
<Tier t

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ugrt)

360E.06
200E.05

NA
100E.05
6506.04
500E.05
I.OOE.04

NA
1006.06
1. 806.04
2006.05

NA
NA

2506.02
3.00E-03
4906.03

!• Average>
100'Clsti II?

No
No

No
No
No
No

No
No
No
-•
••

No
No
No

I
UJ

•JWATER WELL BY WELL screen.xls\AA-SW-S2
"ember 29,2000

Revision 0
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Table
Comparison of Groundwalor Dala to TACO Tier I Screening Criteria

Area: L
Well: AA-SW-S3

ENSR International
Page 28 of 34

I
I
Ul
t\J

Conttlluenl
Aluminum
Arsenic
Barium
Calcium
Coball
Copper
Din butyl phlhalalo
Iron
Lead
Magnesium
Manganese
Molybdenum
NicKel
Potassium
Sodium
Total PCBs
Tolal TCDD-TEQ
Trichloroethene
Vanadium

Summary Slallttlce

Number of
Simplit

2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
t
I
2

Number
of Detect!

2
1
2
2
2
t
t
2
1
2
2
1
2
2
2
2
1
1
t

Average
(ug«.)

255E»03
695E400
240E.02
165E.05
690E.OO
4506.00
320E-01
535E.03
260E400
345E.04
t.t8E«03
565E.OO
160E.OI
685E.03
725E403
1 I7E400
605E-06
340E-OI
950E400

Maximum
(MAX)

Detection
(MBrt.)

4.40E403
890E400
290E402
I80E.05
850E.OO
4.SOE400
320E-01
870E.03
270E.OO
420E.04
2.00E.03
6.30E400
1 90E.OI
7 IDE. 03
7.70E403
1 18E400
605E-06
340E-01
140E40I

COPC Selection • Chronic Eipoture Screen

li
Conilltuent
•n Eitenllil

Nutrient
(EN)7

No
No
No
Yes
No
No
No
Yes
No
Yei
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(uo/L)

NO
1 I7E.OI
6I7E402
427E405
1 14E*01

NO
ND

220E.04
NO

923E.04
I.75E403

ND
130E.02
1 23E.05
1 30E<05

ND
502E-07

ND
ND

ll M«» BK7

No
No
No
No

No

No
Yes

No
No
No

Yes

PtH
EN/BK?

No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No

TACO Cliti II
Oroundwder
Criteria (ug/L)

360E404
200E.02
200E.03

NA
100E403
6SOE402
3SOE403
5.00E403
1 OOE.02

NA
1 OOE.04
180E402
200E403

NA
NA

250E400
3.00E-05
250E.01
4906.01

l«M«x>
CI«U 117

No
No
No

No
No
No
Yes
No

No
No
No

No
No
NO
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaion
<Tfer1
<Tier t
<Ttert

EN
<Tler t
<Tler 1
cTler t

EN
<Tier 1

EN
<Tler1
<Tlerl
<Tler t

EN
EN

<Tler 1
<Tier 1
<Tier 1
<Tier 1

Short-Term Exposure Screen

100 Time* TACO
Cllis II

Oroundweter
Criteria (uo/L)

360E.08
200E.W
200E.05

NA
lOOE.OS
650E.04
350E.05
5.00E.05
100E.04

NA
IOOE.08
1.80E.04
200E405

NA
NA

25OE.02
300E-03
250E.03
490E403

le Averege>
100-Cliie 117

No
No
No

No
No
No
No
No

No
No
No

NO
No
No
No

GROUNDWATER WELL BY WELL screen. xls\AA-SW-S3
December 29,2000

Revision 0
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Table
Comparison ol Qroundwaler Oaia to TACO Tier I Screening Criteria

Area: RES
Well: SOW-SI

ENSR International
Page 29 ol 34

Conilltutnl
4.4'-DDD
alpha BHC
Aluminum
An«nlc
larium
Calcium
Chromium
Cobalt
Copper
Dieldrin
gamma-BHC (Undane)
Heplachlor epoxido
Iron
Lead
Magnesium
Manganese
Methoxychlor
Molybdenum
Nickel
Potassium
Sodium
Vanadium
Zinc

Summary Bulletin

Number of
Simple*

t
1
2
2
2
2
2
2
2
1
2
1
2
2
2
2
1
2
2
2
2
2
2

Number
of Deteett

1
t
2
2
2
2
2
2
2
1
2
t
2
2
2
2
1
2
2
2
2
2
2

Average
(ugrL)

4.00E-03
2.10E-03
2.35E<03
285E.01
395E.02
1.05E.05
1.I2E.01
e.lOEtOO
«55E*00
320E-03
380E-03
1406-03
9BOE.03
920E.OO
I.14E.04
1 28E.03
540E-03
6056.00
1.85E.01
1.12E.04
1.40E«04
890E.OO
315E.01

Maximum
(MAX)

Detection
(Mg/L)

400E-03
2.10E-03
400E.03
440E.01
540E.02
130E.05
1.80E40I
I.20E.OI
1 IOE.OI
320E-03
410E-03
1.40E-03
120E.04
I.SOE«OI
1.406*04
1.706*03
5.40E-03
920E.OO
2.706*01
1606.04
150E.04
140E.01
5106.01

COPC Selection • Chronic Exposure Screen

It
Conilltuenl
en Eiitntlil

Nutrient
(BN)7

No
No
NO
NO
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ug/L)

NO
NO
NO

1.17E*01
6.17E«02
427E.05
1.05E.02
I.14E«OI

NO
NO

I.OIE-02
2.66E-02
2.20E<04

NO
923E+04
I.75E«03

NO
NO

t.30E»02
1.23E.05
I.30E«05

NO
NO

!•«•«> BK7

Yes
No
No
No
Yes

•-
No
No
No

No
No

No
No
No

Peie
ErfBK?

No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
No
No

TACO Cliil II
Oroundwiter
Criteria (ugrt.)

5506-01
1.50E-OI
3606.04
2.00E<02
200E«03

NA
t.OOE«03
IOOE.03
650E*02
1. OOE -01
1.00E.OO
100E.OO
5006.03
1. OOE. 02

NA
1006.04
200E.02
I80E.02
2 OOE. 03

NA
NA

4906.01
100E.04

II Mem
Class 117

No
No
No
No
No

No
No
No
No
No
No
Yes
No

No
No
No
No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler t
•cTierl
<Tier1
<Tiert
<Tiert

EN
<Tier 1
<Tlerl
<Tter1
<Tler 1
•cTier 1
<Tler 1

EN
<Tlert

EN
<Tier 1
<Tier 1
<Tler t
<Tler t

EN
EN

<Tter1
<Tier1

Short-Term Exposure Screen

100 Times TACO
Class II

Groundwater
Criteria (ug/L)

5.50Et01
150E.01
3606.06
2006.04
200E.05

NA
100E.05
1006.05
850E.04
1.00E.01
100E.02
1.00E.02
5006.05
1.006.04

NA
I.OOE.06
200E.04
160E.04
200E.05

NA
NA

4906.03
1006.06

It Average>
100-Clasa 117

No
No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
No
..

No
No

DWATER WELL BY WELL screen xls\SGW-S1
member 29,2000

Revision 0
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Table
Comparison ol Groundwater Data lo TACO Tier I Screening Criteria

Area RES
Well SQW-S2

ENSR International
Page 30 of 34

Constituent
2.4. DB
4.4'-DDE
Aluminum
Arsenic
Barium
bela-BHC
Calcium
Chromium
Coball
Copper
Gamma Chtocdane
gamma-BHC (Undane)
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Tolal TCDD-TEQ
Vanadium
Zinc

Summary Statistic!

Number ol
Simple*

2
1
2
1
2
t
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
2
2

Number
ol Delecli

1
1
2
1
2
1
2
2
2
2
1
1
2
2
2
2
1
2
2
2
2
2
2

Average
(ug/l.)

45SE-01
200E-03
390E403
470E400
405E402
200E03
1 55G.05
IOIE.OI
860E.OO
530E.OO
1 206-03
I.70E-03
7.55E403
460E.OO
2.70E404
7.75E402
585E.OO
I90E.OI
520E403
I85E404
1.36E-OS
1 25E40I
280E40I

Maximum
(MAX)

Deteellon
(UB/l)

6.60E-01
2.00E-03
460E403
4.70E.OO
430E.02
200E03
1.70E»05
1 10E40I
VOOE401
590E.OO
120E-03
I.70E-03
840E.03
470E400
270E.04
I20E.03
670E.OO
220E40I
560E*03
190E.04
1.22E-05
1 40E.OI
300E.01

COPC Selection • Chronic Expoture Screen

ll
Constituent
an Essential

Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
<BK)

Concentration
(ug/L)

ND
ND
NO

1 I7E.01
617E402

ND
427E405
1.05E402
1 14E.01

NO
ND

1.0IE-02
220E.04

ND
923E404
1.75E403

ND
130E402
123E40S
1.30E.05
5.02E-07

ND
ND

ll Ml» BK?

No
No

No
No
No

No
No

No
NO

No
No
No
Yes

Pan
EN/BK7

No
No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Clm II
Oroundwater
Criteria (ug/L)

2.90E.02
2.00E-01
360E404
200E.02
200E403
t 50E-01

NA
1.00E.03
1 OOE.03
650E402
IOO£»OI
IOOE.OO
500E403
tOOE402

NA
100E.04
I.80E402
2 OOE.03

NA
NA

3.00E-05
490E»OI
1.00E404

llMaio
Clan II?

No
No
No
No
No
No

No
No
No
No
NO
Yes
No
--
No
No
No

No
No
No

COPC?
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No

Reason
<Tier t
<Tler1
<Tter<
<Tler 1
<Tler 1
<Tier t

EN
<Tler 1
<Tw1
<Tier t
<Tier 1
<Tler 1

EN
<Tler t

EN
<Tier 1
<Tier 1
<Tier 1

EN
EN

<Tier 1
<Tier t
<Tler 1

Short-Term Exposure Screen

100 Tlmei TACO
Clits II

Groundwater
Criteria (ug/L)

2.90E404
2.00E40I
3.60E«06
200E404
2006*05
1.50E«Ot

NA
I.OOEtOS
I.OOE405
6SOE404
1.00E«03
IOOE402
500E405
1.00E.04

NA
I.OOE406
180E»04
200E.05

NA
NA

3 OOE.03
490E.03
I.OOE406

la Averige>
100'Clan II?

No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
•-
••
No
No
No

GROUNDWATER WELL BY WELL screen.xls\SQW-S2
December 29,2000
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Table
Comparison ol Oroundwaler Data lo TACO Tier I Screening Criteria

Area: RES
Well: DW-MCDO

EIMSR International
Page 31 of 34

Constituent
Arsenic
Darium
Calcium
Carbon disullide
Copper
della-BHC
-luoranlhene
Iron
Lead
Magnesium
Manganese
3henanthrene
Potassium
Sodium
Toluene
Total TCDD-TEQ
Vanadium
Zinc

Summary Statistic!

Number of
Samples

1
1

Number
OlDtltClt

Avtrag*
<U«/L)

290E*Ot
265E402
100E405
7.25E«00
1.85E401
2.90E-03
385E-01
101E.04
1.29E+02
220E404
575E*02
380E-OI
4.05E+03
9.55E403
635E-OI
3.45E-06
250E+00
4.05E»03

Maximum
(MAX)

Defection
<»g/L>

290E40I
265E402
IOOE.05
725EtOO
185E.OI
2.90E-03
385E-OI
10IE»04
1.29E»02
220E«04
575E.02
3.80E-01
405E+03
955E.03
635E-OI
345E-06
250E400
405E»03

COPC Seltcllon • Chronlo Exposur* SonMn

la
Conitllutnt
an Essential

Nutrient
(BN)7

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No
No
No

Background
(UK)

Concentration
(UQ/L)

t.17E«01
617E.02
4.27E405
8.SOE400

NO
1.25E02

NO
220E404

NO
923E.04
1.75E403

NO
1.23E405
1.30E405

ND
502E-07

NO
NO

Is Mao BKT
Yes
No
No
No

No

No

No
No

No
No

Yes

Pass
EN/BK7

No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
No

TACO Class II
Qroundwalsr
Criteria (ua/L)

200E402
200E403

NA
350E403
650E402
1.SOE-OI
I40E403
5OOE403
1.00E<02

NA
I.OOE«04
I.05E.04

NA
NA

250E403
300E-05
490E40I
I.OOE404

IsMaio
Class II?

No
No

No
No
No
No
Yes
Yes

No
No

No
No
No
No

COPC?
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tler t

EN
<Tier 1
<Tk>r1
<Tler1
<Tler 1

EN
>Ttor1

EN
<Tlerl
<Tier 1

EN
EN

<Tlerl
<Tler 1
<Tler 1
<Tier 1

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

200E404
200E405

NA
3.SOE405
650E404
t.50E«01
I40E405
500E405
I.OOE4U4

NA
100E406
105E406

NA
NA

2.50E«OS
3006-03
4.90E403
100E406

la Average>
IWCIass II?

No
No

No
No
No
No
No
No

No
No

No
No
No
No

00
in

3WATER WELL BY WELL screen xls\DW-MCDO
P^ember 29,2000
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Criteria

Area: RES
Well: OW-SCHM

ENSR International
Page 32 ol 34

Contttluent
Arsenic
Barium
Calcium
Copper
Iron
Magnesium
Manganese
PolassKim
Sodium
Total TCDD-TEQ
Zinc

Summary Slalltllc*

Number ol
Simp)**

Number
of Delecli

Avenge
(ugn.)

6.40E«00
220E*02
1.70E»05
J80E.OO
1 70E»04
390E.M
I20E403
680E.03
220Et04
205E06
120E.02

Maximum
(MAX)

Detection
(ug/L)

e.40E«oo
220E.02
I70E«05
280E400
1.70E«04
390E«04
I20E.03
680E403
220Et04
205E06
120E.02

COPC Selection • Chronic Expotura Screen

It
Conttlluenl
•n Eitentlil

Nutrient
(EN)?

No
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No

Background
(BK)

Concentration
. (u>n-)

1.I7E«OI
6.I7E*02
427E«05

NO
220E«04
923E«04
I.75E»03
t.23E*05
t.30E*05
5.02E-07

ND

It Mix> BK?

No
No
No

No
No
No
No
No
Yes

Pen
EN/BK?

Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

TACO ClMI II
Groundweter
Criteria (ug/L)

200E.02
200E.03

NA
6.50E<02
5006403

NA
1.00E«04

NA
NA

3OOE-05
IOOE404

It Mex>
Cllll II?

No
No

No
Yes

No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No

Re*ton
<Tler1
<T!er 1

EN
<Tler 1

EN
EN

<Tier 1
EN
EN

<T!er 1
<Tier 1

Short-Term Expoturt Screen

IDOTImeiTACO
Clan II

Qroundwaler
Criteria (ug/L)

200E404
200E*05

NA
650E«04
500E*05

NA
1 .006 406

NA
NA

300E-03
1.00E«06

It Av*rtge>
IM'Clatt II?

No
No

No
No
-.
No

No
No

IIto<n

GROUNDWATER WELL BY WELL screen.xls\DW-SCHM
December 29, 2000

Revision 0



Table
Comparison of Groundwaler Data to TACO Tier I Screening Criteria

Area: RES
Well: DW-SETT

ENSR International
Page 33 of 34

Constituent
Barium
Calcium
Carbon disulllde
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Summary Statistic*

Number of
Sample*

1
1
1
1
1
1
1
1
1
1
1
1
1

Number ol
Detect*

1
t
1
1
1
1
1

Avenge
<ug/U)

1 80E+02
1.80E+05
1 .50E+00
3.00E+00
2.60E+00
2.40E+03
2.70E*00
4.10E+04
860E+02
6.20E*00
5.70E+03
2.40E+04
7.50E+01

Maximum
(MAX)

Detection
(U8A-)

1 80E+02
1.80E+05
t 50E+00
3.00E400
260E+00
2.40E+03
270E+00
4.10E+04
8.60E*02
620E+00
6.70E+03
2.40E+04
7.50E*01

COPC Selection - Chronic Exposure Screen

1* Constituent
an E**entlal

Nutrient (EN)?
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration
(ug/L)

8.17E+02
4.27E*05
8.50E+00
1.14E+01

NO
2.20E404

NO
923E+04
1.75E+03
1 30Et02
123E+05
1 30E+05

ND

I* M»x> BK?

No
No
No
No
•-
No
-•

No
No
No
No
No
•-

Pa**
EN/BK?

Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

TACO Clac* II
Groundwater
Criteria (ug/L)

200E+03
NA

3.SOE403
1.00E+03
6.50E+02
5.00E*03
t.OOE+02

NA
t.OOE*04
2.00E+03

NA
NA

1.00E+04

1* Max>
Cla*« II?

No

No
No
No
No
No
-•

No
No
--
•-

No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tter1

EN
<Tler1
<Tler 1
<Tter1

EN
<Tler1

EN
<Tler 1
<Tier1

EN
EN

<Ttor1

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

2.00Et05
NA

3.50E+05
1.00E405
650E+04
5.00E+05
100E+04

NA
t.OOE+06
200E+05

NA
NA

1 OOE+06

1* Average>
100'Clas* II?

No
.-

No
No
No
No
No

No
No
--

No

II
Ul

JDWATER WELL BY WELL screen.xls\DW-SETT
Der»Tiber 29, 2000
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Table
Comparison ol Giounctwater Data lo TACO Tier I Screening Criteria

Area RES
Well: DW-WHIG

ENSR International
Page 34 ol 34

2onatlluent
Barium
Cadmium
Calcium
Coball
Copper
della-BHC
Fluoranlhene
ron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Tdal TCDD-TEO
Zinc

Summlry Slallltlct

Number of
Samplea

Number
of Detect!

Average
(ugA.)

1 30E«02
1 OOE.OO
1.50E»05
4IOE+00
I.IOEtOO
400E-03
360E-01
1.90E*03
1 506.01
380E.04
1 10E.03
530E.OI
5706.03
290E.04
2.S8E-06
950E.02

Maximum
(MAX)

OelecUon
<ug«.)

130E.02
1.00E*00
1 50E.05
4 IDE. 00
1.10E«00
4.00E-03
360E-01
I90E.03
I50E.01
380E.04
1.10E403
530E.OI
5.70E403
290E404
258E08
950E.02

COPC Selection - Chronic Eipotura Screen

!•
Conilltuenl
an Eaeenllal

Nutrient
(EN)?

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
<ug/L>

617E»02
ND

427E.05
1 I4E»01

ND
1.25E-02

ND
220E«04

ND
9.23E.04
1.7SE«03
130E«02
t23E»05
1.30E.05
5.02EW

ND

It M««> BK?

No

No
No

No

No

No
No
No
No
No
Yes

Pan
EN/BKT

Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

TACO Clan II
Oroundwater
Criteria (ug/L)

200E»03
500E.OI

NA
1.00E403
650E.02
1 60E-OI
1.40E.03
500E.03
1.00E402

NA
IOOE404
200E.03

NA
NA

300E-05
IOOE»04

laMa»
Claaa II?

No
NO

No
No
No
No
No
No

No
No

No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

IteMon
cTlerl
<Tier1

EN
•cTlerl
<Tler 1
<Tior 1
<Tler t

EN
<Tier1

EN
<Tler1
<Tier1

EN
EN

<Tierl
<Tler 1

Short-Term Enpoiur* Screen

100 Time. TACO
Claat H

Oroundwaler
Criteria (u|/L)

2.00E«OS
500E.03

NA
IOOE.05
6SOE404
1.50E.01
1.40E40S
500E.05
I.OOE404

NA
iooe.06
200E.05

NA
NA

300E-03
IOOE.06

la Avenige>
100'Claiall?

No
No

No
No
No
No
No
No

No
No

No
No

XIu>co

GROUNDWATER WELL BY WELL screen xls\DW-WHIG
December 29, 2000

Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX I

COPC SELECTION FOR SURFACE WATER AND FISH TISSUE

- December 29. 2000
J:\lndl_Service\Project Files\Solutia-6l05\Sauget-6105-002\Report Rev 0\Appendices.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX I
COPC SELECTION FOR SURFACE WATER AND FISH TISSUE

This appendix presents the screening tables for identifying COPCs for surface water and fish tissue.

Surface Water

COPCs are identified for surface water using the "Groundwater and Surface Water Standards"
presented in Appendix C Table C-4. The screening Table 1-1 presents:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of the table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening results are summarized in Section 3.3.4 of the text.

Fish Tissue

COPCs are identified for fish tissue using the "Fish Tissue Standards" presented in Appendix C Table
C-6. Table I-2 presents the background calculation for fish tissue based on four composite fish tissue
samples collected from two reference areas. The COPC selection for fish tissue was conducted on a
sample-by-sample basis. The screening Table I-3 presents:

• The fish tissue concentration;

• Comparison to background;

• Comparison to the USEPA Region 3 Risk-Based Concentrations for fish tissue; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening results are summarized in Section 3.3.5 of the text.

I-2 December 29, 2000
J:\lndLService\Project Rles\Solutia-6105\Sauget-6l05-002\Report Rev 0\Appendices.doc Revision C



TABLE I-1
COMPARISON OF SUHf-ACF WATER DATA TO TACO TIER I STANDARDS
CREEK SEGMENT F AND BORROW PIT LAKE
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSH International
Page 1 of 3

Constituent
Total 2.3.6,7-TCDD TEO
Acetone
alpha-OHC
Aluminum
Arsenic
Barium
Benzene
bela-BHC
Calcium
Chromium
Cobalt
Copper
della-BHC
Dleldrln
Endosullan 1
Endosullan sulfate
Enclrin
Endrin aldehyde
Endrln kelone
Fluocanlhene
gamma-BHC (Llndane)
Heptachlor
Heptachlor epoxWe
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phenanlhrene
Potassium
Sodium
Vanadium
Zinc

Summary Statistics

Number ol
Samples
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
e
6
6

"6
6
6
6
6
6
6
6
6
6
6

Number
ol
Detects

6
3
2
6
5
6
I
3
6
1
I

"e
2
1
2

1
2
1
1
2
3
2
6
5
6
a
3
6
1
6
6
4
6

:requency
ol Detection

100%
50%
33%

100%
63%

100%
17%
50%

100%
17%
17%

100%
"33%
17%
33%
17%
17%
33%
17%
17%
33%
50%
33%

100%
83%

100%
100%
50%

100%
17%

100%
100%
67%

100%

Average (uo/L)
268E-06
1.50E+01
735E-04
9.17E402
800E+00
144E402
7.63E-01
1.04E-02
582E404
4 10E+00
1.50E+00
5.23E400
1.I7E-03
1.00E-03
1.95E-03
320E-03
950E-04
2.40E-03
2.70E-03
7.00E-01
3.10E-03
257E-03
9.30E-04
228E403
S.SSEtOO
3.05E+04
3.87E«02
343E*00
128E+01
7.00E-01
658E»03
2.18E+04
7.18E*00
349E+01

Maximum
(MAX)

Detection
<ug/L)

9.01E-06
1 80E+01
1.00E.03
3.40E+03
1.50E401
3.20E»b2
1.70E+00
2.00E-02
890E.04
4 10E400
1.50E-400
1.20E.OI
2.20E-03

. 1.00E-03
2.40E-03
3.20E-03
950E-04
3.20E-03
2.70E-03
700E-01
3.80E-03
2.90E-03
960E-04
8.70E403
2.00E401
3.30E+04
1.70E403
400EtOO
2 10E«01
7.00E-01
760E+03
2.40E404
1 40E«01
750E+01

COPC Selection • Chronic Exposure Screen

Is Constituent
an Essential

Nutrient (EN)?
No
No
No
No
No
No "
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background (BK)
Concentration

(Uflfl.)

267E-05
5.03E*01
310E-03
2,65Et04
292E+01
7.18E+02

NO
2 15E-02
1.17E405
3 08E+01
1 14E401
2.46E+01
1 25E-02
5.70E-03
1.40E-02
927E-03
588E03
5.23E-02
1.57E-02

NO
1 .05E-02
700E-03
1.19E-02
3 28E404
5 15E+01
S.35E«04
395E+03
1 07E*01
348E+OI

NO
1.70E404
3.80Et04
8.48E401
1 52E+02

Is MAX>BK?

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

No
No
No
No

Pass
EN/BK?

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

TACO Class II
Groundwater
Criteria (uo/L)

3.00E-05
7.00E402
150E-01
3.60E404
200E+02
2.00E+03
2.50E40I
1 50E01

NA
1.00E«03
1.00Et03
6.50E*02
1.50E-01
1.00E-01
2.10E+02
2 10E402
1.00E401
1.00E+01
1.00E<01
1.40E403
1 OOE400
2.00E+00
1 OOE400
5.00E403
100E402

NA
1.00E+04
1 80E402
2.00E403
105E+04

NA
NA

4.90E401
1.00E+04

Is Max>
Class II?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No"
No"
No
No
No

COPC?
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler 1
cTier 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tier 1

EN
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tler1
<Tler 1
<Tier 1
<Tler 1
<Ttor1
<f ier 1
<Tler 1
<Tler 1
<Tter1

EN
<Tler 1

EN
<Tler 1
cTier 1
<Tler 1
<Tier1

EN
EN

<Tier 1
<Tier1

Short-Term Exposure Screen

100 Times TACO
Class II

Groundwater
Criteria (uo/L)

3.00E-03
7.00E404
1.50E401
3.60E406
2:60E404
2.00E405
2.50E403
1 50E401

NA
IOOE405
1.00E+05
650E404
1.50E401
1.00E401
2 10E404
2.10E404
1.00E403
1.00E+03
100E+03
140E405
100E+02
2.00E402
1.00E+02
5.00E405
100E404

NA
100E406
180E404
2.00E+05
1 OSE406

NA
NA

490E403
tOOEtOC

Is Average>
100-Class II?

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

• • • - " No

No
No
No

"""NO-
NO
No
No

No.... -- — •

I
UJ
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TABLE 1-2
FISH FILLET - BACKGROUND
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent
4,4'-DDE
bis(2-Ethylhexyl)phthalate
Chromium
Copper
Heptachlor
Mercury
Pentachlorophenol
Selenium
Total 2,3,7,8-TCDD TEQ
Zinc

White Crappie Reference Samples (mg/kg)
WC REF1 COMP 1

1 .20E-03
8.40E-02
2.10E-01 (b)
3.20E-01
1 .30E-03
3.70E-02

(c)
2.10E-01 (b)
6.50E-07
7.10E+00

WC REF1 COMP 2
8.00E-04
1 .OOE-01
2.10E-01
2.30E-01
1.10E-03
5.20E-02

(C)
2.25E-01 (b)
1 .34E-06
7.00E+00

WC REF2 COMP 1
(c)

9.50E-02
2.50E-01 (b)

(c)
1.80E-03
5.20E-02
3.80E-03
7.30E-01
8.12E-07
6.40E+00

WC REF2 COMP 2
(c)

1.40E-01
2.25E-01 (b)
2.10E-01
7.00E-04 (b)
4.10E-02

(C)
2.25E-01 (b)
5.36E-07
5.40E+00

White Crappie Background
Concentrations (mg/kg) (a)

2.00E-03
2.10E-01
4.48E-01
5.07E-01
2.45E-03
9.10E-02
7.60E-03
6.95E-01
1.67E-06
1.30E+01

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples.
(b) - One-half the detection limit.
(c) - One-half the detection limit is greater than the maximum detected concentration and therefore is not used in the calculation (U.S.EPA, 1989).

December 29, 2000
Revision 0
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TABLE 1-3
COMPARISON OF FISH FILLET DATA TO REGION
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

RBCS FOR FISH TISSUE

ENSR International
Page 1 of 1

Sarrip
~« Concentration

Qualifier
Background Is Concehtration

> Background?
RBC(a) Is Concentration^ Reason

WB BP FILLET 2 4,4'-DDE
Gamma Chlordane

9.20E-03
4.70E-03

ND
ND

9.28E-03
9.01 E-03 (d)

No
No

No
No

<RBC
<RBC

WC BP COMP1

Arsenic
Copper
Di-n-butylphthalate
Total 2,3,7,8-TCDD TEQ
Zinc

4.50E-01
2.50E-01
2.70E-02
2.40E-05
7.90E+00

ND
5.07E-01

ND
1.67E-06
1.30E+01

No

Yes
No

2.10E-03
5.41 E+01
1.35E+02
2.50E-05
4.06E+02

(9)

Yes
No
No
No
No

Yes
No
No
No
No

>RBC
<BK/RBC

<RBC
<RBC

<BK/RBC

WC BP COMP 2

bis(2-Ethylhexyl)phthalate
Chromium
Copper
Total 2,3,7,8-TCDD TEQ
Zinc

1.30E-01
2.20E-01
5.70E-01
9.52E-07
7.10E+00

2.10E-01
4.48E-01
5.07E-01
1.67E-06
1.30E+01

No
No
Yes
No
No

2.25E-01
2.03E+03
5.41 E+01
2.50E-05
4.06E+02

(b)

(9)

No
No
No
No
No

No
No
No
No
No

<BK/RBC
<BK/RBC

<RBC
<BK/RBC
<BK/RBC

WC BP COMP 3

Total 2,3,7,8-TCDD TEQ
bis(2-Ethylhexyl)phthalate
Mercury
Zinc

6.93E-07
1 .OOE-01
2.70E-02
9.20E+00

1.67E-06
2.10E-01
9.10E-02
1.30E+01

No
No
No
No

2.50E-05 (g)
2.25E-01
1.35E-01 (c)
4.06E+02

No
No
No
No

No
No
No
No

<BK/RBC
<BK/RBC
<BK/RBC
<BK/RBC

Notes:
COPC - Constituent of Potential Concern.
RBC - Risk-Based Concentration.
WB - White Bass (There was insufficient white crappie sample to submit for all constituent analyses; therefore, white bass fillet samples were submitted for pesticide (8151 A) and

herbicide (8081 A) analyses only.)
WC - White Crappie.
(a) - USEPA Region III Risk-Based Concentration (RBC) Table, October 5, 2000. Value for fish tissue.
(b) - Value for Chromium III.
(c) - Value for Methyl Mercury.
(d) - Value for Chlordane.
(e) - Sample "WB BP Fillet 1" was non-detect for all constituents.
(f) - All samples were collected from Borrow Pit Lake.
(g) - Refer to Table C-6 for sources of screening values.

June 1,2001
Revision 1

sauf ' surface water and fish tissue screen rev 3-01 .xlsVsite



Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX J

EVALUATION OF AMBIENT AIR MONITORING DATA

~ June 1,2001
J \lndl_Service\Project Files\Solutia-6l05\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS .,.•,,*.-,.•,,«„:;,—

APPENDIX J
EVALUATION OF AMBIENT AIR MONITORING DATA

This appendix presents the upwind and downwind ambient air monitoring data collected at Sites G, H, I
and L to determine the tendency of site constituents to enter the atmosphere and local wind patterns.
At Site G, air samples were collected at two upwind and two downwind locations. At Sites H, I, and L,
air samples were collected at one upwind and two downwind locations. Figure 3-7 of the main text
identifies the ambient air sampling locations. Air samples were analyzed for VOCs, SVOCs, PCBs,
dioxins, and metals. Table J-22 presents the volume of air collected for each sample. The results are
discussed by analyte group below.

VOCs

Table J-1 presents the upwind or background air concentrations for VOCs for each site. Tables J-2
through J-5 present the comparison of each downwind sample concentration to upwind concentrations
and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively. Comparisons
are made on a sample-by-sample basis. As discussed in Section 3.3.6 of the report, 4-methyl-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and this appendix). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chloride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

Table J-6 presents the upwind or background air concentrations for SVOCs for each site. Tables J-7
through J-10 present the comparison of each downwind sample concentration to upwind
concentrations and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively.
Comparisons are made on a sample-by-sample basis. No COPCs were identified.

PCBs were not detected in the air samples.

~ June 1.2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

Table J-11 presents the upwind or background air concentrations for dioxins for each site. Table J-12
presents the comparison of each downwind sample concentration to upwind concentrations and to the
PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L. Comparisons are made on a sample-
by-sample basis. None of the site downwind sample concentrations of dioxins exceed the PRG.
Therefore, dioxin is not identified as a COPC in air based on this evaluation.

Metals

Table J-13 presents the upwind or background air concentrations for metals for each site. Tables J-14
through J-17 present the comparison of each downwind sample concentration to upwind
concentrations and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively.
Comparisons are made on a sample-by-sample basis. Cadmium in Site I is the only constituent
identified as a COPC in this evaluation. Cadmium was not detected at the Site I downwind #1 location,
and was detected above the PRG at the downwind #2 location. The PRG is a concentration in
ambient air that is considered to be safe for daily, 24-hour per day exposures. It is calculated using an
age-adjusted inhalation factor that accounts for exposure for 6 years as a child and 24 years as an
adult. As noted in the main text of the report, the sites are industrial areas that are expected to remain
industrial in the future. Therefore, the PRG for cadmium in ambient air of 0.001 ug/m3 (which is based
on a 1 x 10~6 target risk level) can be adjusted to account for an 8-hour workday and a 250 day work
year by an adult. The resulting value is 0.0069 ug/m3 at a 1 x 10"6 target risk level, and 0.069 ug/m3 at
a target risk level of 1 x 10"5. The cadmium concentration detected at Site I is well below this latter
value.

Short-Term Exposure Evaluation

Tables J-18 through J-21 present the short-term exposure evaluation for the ambient air monitoring
data for VOCs, SVOCs, dioxins, and metals, respectively. As discussed in Section 7.0 of the main text
of the report, the short-term evaluation consists of comparing the average concentration of each
constituent to a concentration equal to 100 times the appropriate PRG or air standard. Methylene
chloride in Sites G, I, and L is the only COPC identified in the short-term exposure evaluation. This
result is discussed in more detail in Section 7.2.6 of the main text of the report.

" June 1,2001
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TABLE J-1
UPWIND (BACKGROUND) AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

" 4 : '^•'•'^'^.Mf. • : • ' : $lt6

..S:::̂ |î |||̂ l̂
Con&UtueHt H$$l twMMlS-ifv; ̂

1,1,1 -Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

• • ; î;.- --jr. ..; /.,. <3. .. :•„,'-. ̂ . : , ' , . , ' : . ' - • •

il̂ lif
:;V-'.i-'-,\UiJ/iii(3.̂  !::v

ND
ND
ND
ND
ND

2.7926
ND

4.2553
152.9255

ND
3.4575

ND
ND
ND
ND
ND
ND
ND

liPIl,
'.-jsiiwiftit̂ -.

ND
ND
ND
ND
ND

1.7878
1.6687
2.503
ND
ND

2.1454
ND
ND
ND
ND
ND
ND
ND

Maximum
.•.."-. ' ~;titiftti&-:.:£

ND
ND
ND
ND
ND

2.7926
1.6687
4.2553

152.9255
ND

3.4575
ND
ND
ND
ND
ND
ND
ND

•^;,.-*H ::.... ;>:..;

Sillltl
,Jfcuî îi;

ND
32.5733

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

î iJftMiltfî ,

ND
ND

24.0175
ND

283.8428
ND

1.4192
1.4192

300.2183
ND
ND
ND
ND
ND
ND
ND
ND

4.8035

"Kv:V.,::.,L.,,.:-,.,v::';;i;?

iSHsiiiî te -̂;e,

ND
ND
ND
ND
ND

1.3086
ND

1.3086
ND
ND

1.3086
ND
ND
ND
ND
ND
ND
ND

Notes:
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).
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TABLE J-2
SITE G DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

.̂ iS*ilil
Coniitltii(9ntiS;!i.|l?l<

2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene

Comparison Values
Maximum

'^JtiSfc&vA
ND
ND
ND

2.79
1.67
4.26

152.93
ND

3.46
ND
ND
ND
ND
ND

pii|j
iiSfatt

1000
83

370
1100
400
730
4.1

36.5
730
730
1100
36.5
3.3
400

/•, Pswnwlnd tOCtttldi) #1(DW#1)i8cf«0HM$i
ug/m3

16.81
106.19
761.06
17.70
22.12
19.47
72.57
ND

17.70
8.85
20.35
9.38
2.92

166.81

,ltip\flf;j|t

Upwind?

ND
ND
ND
Yes
Yes
Yes
No
ND
Yes
ND
ND
ND
ND
ND

l8pW#1

kRSBtai.

No
Yes
Yes
No
No
No
Yes
ND
No
No
No
No
No
No

;iiKis
,/iJwtef;*"

No, <PRG
Yes, >PRG/BK
Yes, >PRG/BK

No, <PRG
No, <PRG
No, <PRG
No, <BK
No, ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

^JMWtoi

l̂lf
ND
ND
ND
1.45
ND

3.02
2424.43

1.45
2.90
ND
ND
ND
ND
ND

wlndLooa
lsDW#2;
t| Silijiii|4j4 î-

ND
ND
ND
No
ND
No
Yes
ND
No
ND
ND
ND
ND
ND

tlon«>(0

itiiiii
ND
ND
ND
No
ND
No
Yes
No
No
ND
ND
ND
ND
ND

"jf£. }9fli|̂ liJ|i)ife

No, ND
No, ND
No, ND

No, <PRG/BK
No, ND

No, <PRG/BK
Yes, >PRG/BK

No, <PRG
No, <PRG/BK

No, ND
No, ND
No, ND
No, ND
No, ND

iJMi&L

No
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-3
SITE H DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

' "* ' • ' • : • ;.-"-•-: -" ' -^ .' : . 'X -JV&V
Location

^ Samplers)
Constituent ; P

1,1,1 -Trichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
o-Xylene
s-Butylbenzene
t-Butylbenzene
Tetrachloroethene
Trichloroethene

Comparison Values
Maximum
Upwind
ug/m3

ND
32.57

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• ' , ; ' " ' •

Prt̂ Mb)
ug/m3

1000
0.038
1000
370
1100
400
730
4.1
730
36.5
36.5
3.3
1.1

, Downwind Location #1 (DW#1) Screen
6W#1

AIR-V-5
ug/m3

11.87
27.47
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #1
Cono

Upwind?

ND
No
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

l8DW#1
Cono
PRO?

No
Yes
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

, V" . ' • • •

OWH
cope?

No, <PRG
Yes, >PRG, <BK

No, ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND

Downwind Location #2 (DW#2) Screen
DW#2

Alft*v4
Mg/rt&

ND
ND

24.68
24.03
1.82
2.34
2.21
14.29
2.73
2.21
0.71
0.91
6.69

Ift DW #2
v:C6rie*';
Upwind?

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

IsOyiN^
'• 66lii*;,
,Mxtf^

ND
ND
No
No
No
No
No
Yes
No
No
No
No
Yes

Sillr-
^̂ C'jSlfe,:,

No, ND
No.ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK

sit*
N&tec?

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-4
SITE I DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Ethylbenzene
Methylene chloride
Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1,1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) • See Appendix C Table C-5 for references.___________________________________________
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TABLE J-5
SITE L DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

I
00

-; "•... V:L&ibii
Sample (a)

Constituent \K

2-Butanone
m&p-Xylene
Methylene chloride
o-Xylene

Comparison Values
Maximum
Upwind
ug/m3.

ND
1.31
ND
1.31

";. ' !i>'. :.- •"

PRQ(b)
ug/rr>3

1000
730
4.1
730

, Downwind Location #1 (DVW1) Screen f
DW#1

AIR4M1
ug/m3

ND
0.58

893.84
ND

Is DW #1
C6hfc»

Upyytaii?

ND
No
ND

^ND

I«DW#1
Cono
PRQ?

ND
No
Yes
ND

WtoN.ffi&,
,̂ ,iCOF>C?.̂ ;:

No, ND
No, <PRG/BK

Yes, >PRG
No, ND

Downwind Location #2 (DW#2)tScreen
b$#2

AIR-V-12
Ufl/jihs

30.53
ND
ND
1.83

|8DW#2
V Cortex.*
Uiwirwti

ND
ND
ND
Yes

l8DW#2
;*:Co)pi^wtia^

No
ND
ND
No

•ma>M^
No, <PRG

No, ND
No.ND

No, <PRG

•^^..'••: - : ' , ' • .:v;'.M-;.i : ' - ' ; • - •>• ; • . .

ii^&
iiL f̂toi.--

No
No
Yes
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.

air screen.xls\L
June 1,2001

Revision 1



TABLE J-6
UPWIND (BACKGROUND) AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

I10

1,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
Benzyl alcohol
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene
Phenol

0.016
0.104
ND

0.032
ND

0.020
0.049
0.049
0.017
0.018
ND

ND
0.120
0.020
ND

0.070
0.022
ND

0.053
ND

0.027
ND

0.016
0.120
0.020
0.032
0.070
0.022
0.049
0.053
0.017
0.027
ND

0.049
0.090
0.021
ND

0.052
0.021
0.023
0.043
0.019
0.040

ND

0.085
0.136
ND
ND
ND
ND
ND

0.039
ND

0.033
ND

ND
0.154
0.034
ND

0.074
0.037
0.024
0.031
0.029
ND

0.060

Notes:
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TABLE J-7
SITE G DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
sample

Constituent ;

2-Methylnaphthalene
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(Ua/m3)

0.120
0.020
0.070
0.022
0.049
0.053

0.01721
0.0270

PRG (a)
(Ii&/m3)

3.1
220
0.48
15

2900
37000

150
1100

Dpwnwlnd Location #1 (DW#1) Screen ,
bw#i

AIR-S-7
(ug/m3)

0.113
0.018
0.063
0.019

ND
0.046

0.01722
0.0275

I*DW#1
C6he>

Upwind?

No
No
No
No
ND
No
Yes
Yes

IsDWffl
Cono
PRO?

No
No
No
No
ND
No
No
No

DW#1
i COPC?

No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK

No.ND
No, <PRG/BK

No, <PRG
No, <PRG

Downwind Location #2 (DW#2)86r6en
OW#2

AIR.S-8
Mm:

0.144
0.024
0.082
0.025
0.025
0.032
0.024
0.032

Mmm;:;;b&nfc*:i
Upwind?

Yes
Yes
Yes
Yes
No
No
Yes
Yes

lsDW#2
;
:- .Sate*;
P,«

No
No
No
No
No
No
No
No

. • • • • _ - . -;>•._•.. ; , • ; _ • • " • •

»:t̂ llfe,^w&m-
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK
No, <PRG/BK

No, <PRG
No, <PRG

' ' •- -' •.

'>'-•'<.-• siii :
dc&ftjf

No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.

I
o
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ENSR International
TABLE J-8
SITE H DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Location Ibrnparlsori Values )t
laftmurft

PRQ(a)
(ug/m3)

I8DW#1
•i$fciPM?jA\

3)

1,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Dimethylphthalate
Fluorene
Phenanthrene

0.049
0.090
0.021
0.0207
0.043
0.019
0.040

0.31
3.1
220
15

37000
150

1100

0.041
0.086
0.018
0.017
0.033
0.015
0.027

No
No
No
No
No
No
No

No
No
No
No
No
No
No

No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK

0.064
0.112
0.022
0.0213
0.073
0.020
0.030

Yes
Yes
Yes
Yes
Yes
Yes
No

No
No
No
No
No
No
No

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK

No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1,1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
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TABLE J-9
SITE I DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
• .•• .. '.;. '•• : ;':•.:. '-Sample

Constituent

1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
2-Nitroaniline
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(ug/m3)

ND
0.085
0.136
ND
ND
ND
ND

0.039
ND

0.033

'- ' - -V . • . ' ' • • •
PRO (b);(
(ug/m3)

210
0.31
3.1

0.21
220
0.48
15

37000
150

1100

Downwind Location #1 (DW#1) Screen
DW#1

AIR-S-2
(u /̂m3}

0.259
0.420
0.122
0.029
0.038
0.070
0.038
0.033
0.033
0.059

lsDW#1
Cono

Upwind?

ND
Yes
No
ND
ND
ND
ND
No
ND
Yes

IsDWftl
C6nc>
PRO?

No
Yes
No
No
No
No
No
No
No
No

DW#1
COPC?

No, <PRG
No(b)

No, <PRG/BK
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK
No, <PRG
No, <PRG

oown
DW#2

AIR-3-1
(uo/rrt3)

0.083
0.286
0.102
ND

0.031
0.074
0.034
0.058
0.026
0.043

iwlhd Location #2 (DW#2) Screen
J9DW#2
Cono

Upwind?

ND
Yes
No
ND
ND
ND
ND
Yes
ND
Yes

(SOW ft*
:*Coftc>4»
;,PRfc

No
No
No
ND
No
No
No
No
No
No

• ;>'•••?!;*•• '';•»?: fv ,;•

&M&&K^afifts^
No, <PRG
No, <PRG

No, <PRG/BK
No, ND

No, <PRG
No. <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Site
ICOPC?

No
No
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
(b) - The USEPA Integrated Risk Information System (IRIS) file for 1 ,4-dichlorobenzene provides an inhalation reference concentration (RfC) of 800 ug/m3.

The DW#1 AIR-S-2 concentration is below this value. The PRG value is based on withdrawn values that are no longer considered appropriate for
1 ,4-dichlorobenzene based on its mechanism of toxicity. Moreover, the measured concentration is less than the PRG adjusted to account for an industrial rather
than a residential exposure scenario of 2.13 ug/m3.
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TABLE J-10
SITE L DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

ComparlBonyalUfla
Maximum

Downwind Location #1(DW#1) Screen
DW#1

AlR-8^11
lsDW#1
:£68iiiiC
Upwind?

lsDW#1
cono

I
Ul

1,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

ND
0.154
0.034
0.074
0.0369
0.024
0.031
0.029

ND

0.31
3.1
220
0.48
15

2900
37000

150
1100

0.017
0.123
0.023

ND
0.028

ND
0.028
0.023
0.037

ND
No
No
ND
No
ND
No
No
ND

No
No
No
ND
No
ND
No
No
No

No, <PRG
No, <PRG/BK
No, <PRG/BK

No, ND
No, <PRG/BK

No, ND
No, <PRG/BK
No, <PRG/BK

No, <PRG

0.024
0.149
0.033
0.078
0.0372
0.032
0.041
0.030

ND

ND
No
No

Yes
Yes
Yes
Yes
Yes
ND

No
No
No
No
No
No
No
No
ND

No, <PRG
No, <PRG/BK
No, <PRG/BK
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, ND

No
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
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ENSR International
TABLE J-11
UPWIND (BACKGROUND) AIR CONCENTRATIONS - DIOXINS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Cdiiiiltu&bt .-.

Site
Location

Simp (I) AIR-D-9
vm

'AIR^^
(uo/m3)

, ,..
Maximum

H

Total TCDD-TEQ 1.43E-08 5.74E-09 1.43E-08 8.66E-10 3.30E-08 1.40E-08

Notes:
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin Toxic Equivalent.
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TABLEJ-12
SITE DOWNWIND AIR CONCENTRATIONS - DIOXINS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

":siiP;

G
G
H
H
1
1
L
L

DW#1
DW#2
DW#1
DW#2
DW#1
DW#2
DW#1
DW#2

AIR-D-7
AIR-D-8
AIR-D-5
AIR-D-4
AIR-D-2
AIR-D-1
AIR-D-1 1
AIR-D-1 2

Maximum

1.43E-08
1.43E-08
8.66E-10
8.66E-10
3.30E-08
3.30E-08
1.40E-08
1.40E-08

lto>;
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08

Sample TCDD-TEQ

, ' • ' ' . ' • ' f J j t£tjMti^\ • " = . - • !
\'t.-~ '../->.U-. •lU^Villtf I '•' •• ' '•* ' ' '' '

5.05E-10
1.75E-08
4.96E-09
1.34E-08
5.46E-09
1.63E-08
3.52E-08
3.90E-08

No
Yes
Yes
Yes
No
No
Yes
Yes

No
No
No
No
No
No
No
No

m
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin Toxic Equivalent.

I
tn
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TABLE J-13
UPWIND (BACKGROUND) AIR CONCENTRATIONS - METALS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Location

, . . - • - . • ^ Sample
CortitltuenUi f /

Aluminum
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel

. . - - . . < s
UP#1

AIR-M-9
(utitoi3)

ND
0.022
0.561
0.108
ND

0.233
0.056
ND
ND

UP#2
AIR-M-10
(uim3J

0.980
0.032
0.511
ND
ND

0.307
0.068
ND
ND

Maximum
(MaW

0.980
0.032
0.561
0.108
ND

0.307
0.068
ND
ND

H
UP#1

AIR-M-6
(ua/w^j

ND
ND
ND

0.750
ND

0.023
ND
ND
ND

. . . ..;.! ;, :.v;. .-,.
UP#1

AlftrM-3
•(uMttii.'v

ND
ND

0.625
0.313
ND

0.022
0.058
ND
ND

.,:,v;.v:,^,.,;;;i:...;. -^JU$|fe-:
Aî Mas

V/vWtfHia;:1;--
ND

0.029
1.292
ND

0.500
0.300
0.300
ND

0.006

Notes:
ND - Not Detected.
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TABLE J-14
SITE G DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sarrtpld

Comparison Value*
. ..- Aft,;-
Standard

, Downwind Location

AIR-M-r

iwind location #2 «y m)

Cadmium
Calcium
Copper
Lead
Magnesium

0.032
0.561
0.108
0.307
0.068

0.001 (a)

150(b)

0.029
0.467
0.102
0.285
0.047

No
No
No
No
No

Yes

No
No

No, <BK
No, <BK, EN
No, <BK/RBC

No, <BK/ NAAQS
No, <BK, EN

0.027
ND
ND

0.272
0.047

No
ND
ND
No
No

Yes

ND
No

No, <BK
No, ND
No, ND

No, <BK/NAAQS
No, <BK,EN

No
No
No
No
No

i
vj

Notes:
-- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) - USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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ENSR International
TABLE J-15
SITE H DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

l_
1

00

Location
Sample

Constituent <• t

Calcium
Copper
Lead
Magnesium
Manganese

v Comparison Value* .
^Maximum

i=i(ui/mi)̂ ;

ND
0.750
0.023
ND
ND

;Ct "./•1,AlrK-'..'--.';-
Standard

.p.(UJB/m3):S

..
150(b)
1.5 (c)

--
0.051 (a)

^d^Downwlndt
DW<M

AIR-M-5
(un/ma)

0.542
0.583
0.027
0.100

ND

Is DW #1
Cdno

Upwind?

ND
No

Yes
ND
ND

ocatlon#1(DW#l
;? leDyiyh

'• :X-v"- COrtcy '• • ,
^aUmfllHfofc

No
No
--

ND

Screen^

'"•'• DW#1':v'.=)
y;, Cttf*Gf;ii;.

No, EN
No, <BK/RBC
No, <NAAQS

No, EN
No, ND

•^te^'v^P

mM
(Ufi/rtlS)

0.914
0.336
0.024
0.079
0.005

Snwlnd Location M(DW#2
pwJi

wt»dftto*: :

talrWi
ND
No
Yes
ND
ND

•;M,DW»f2 !%%''*
• C<ifiC>/S;.-"-

r̂sttiHiKNlfiil
..

No
No
-
No

rSttfiirtsMs î
•''*£' ->fcj?W£-'j*i*
^••AMifj^fi\:

&l^i^^m
No, EN

No, <BK/RBC
No, <NAAQS

No, EN
No, <PRG

j&-.m*$
riv f̂isfti'w:!
iH&liife

No
No
No
No
No

Notes:
-- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) - USEPA 1991 . Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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TABLE J-16
SITE I DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Cadmium
Calcium
Copper
Lead
Magnesium
Manganese
Sodium

ND
0.625
0.313
0.022
0.058

ND
ND

0.001 (a)

150(b)
1.5(c)

0.051 (a)

ND
ND

0.208
0.020
0.058
0.006
0.542

ND
ND
No
No
No
ND
ND

ND

No
No

No

No, ND
No, ND

No, <BK/RBC
No, <BK/NAAQS

No,=BK, EN
No,<PRG
No, EN

0.021
0.500
0.150
0.026
0.067
0.006

ND

ND
No
No
Yes
Yes
ND
ND

Yes

No
No

No

Yes, >PRG
No,<BK, EN
No,<BK/RBC
No, <NAAQS

No, EN
No,<PRG
No, ND

Yes
No
No
No
No
No
No

I
VO

Notes:
-- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) - USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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ENSR International
TABLE J-17
SITE L DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Location
Sample

Constituent

Cadmium
Lead
Magnesium
Silver
Sodium

Comparison Values v
Maximum
Upwind -;•
(UB/m3)]i

0.029
0.300
0.300
ND
ND

-v^.Air-',-
Standard

£-fitt/w»r-
0.001 (a)

1.5(b)

18(c)

Downwind Lwatlon #1(DW#1) Screen •
DW#1

AlrVM-11
^ufl/m3J

0.027
0.268
0.068
0.036
0.510

IS DWftl
fcdhc*

Upwind?

No
No
No
ND
ND

Is DWftl
-:tidfifc
Standard?

Yes
No

No

v DWifr COPC? v
No, <BK

No, <BK/NAAQS
No, <BK,EN
No, <RBC

No, EN

,.,;,̂ , -DO
DW«

AIR-M-12
V.ftia/mi):2,

0.028
0.281
0.047
ND

0.553

wrrwina Location *2(DW*2
JiDWMt
s'-MHpi'-f.
Upwind?

No
No
No
ND
ND

IsDWMK
:/^c6ite*?^
;:-̂ n*aillt

Yes
No

ND

ScnMn .• '.^-."V-,".-. ,i

No, <BK
No, <BK/NAAQS

No, <BK, EN
No, ND
No. EN

'l:.:m-^'
••:'̂ »î ri.
£ &$$&££

No
No
No
No
No

Notes:
- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA 1991 . Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
(c) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
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TABLEJ-18
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

1,1,1-Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

100000
3.8

100000
8300
37000
110000
40000
73000
410
3650
73000
73000
3650

110000
3650
330

40000
110

ND
ND

16.81
53.10

380.53
6.38

11.06
5.62

624.25
1.45
5.15
4.42
ND

10.18
4.69
2.92

83.41
ND

No
No
No
No
No
No
Yes
No
No
No

No
No
No
No

5.93
13.74
24.68
ND

24.03
1.82
2.34
2.21
7.14
ND

2.73
ND

2.21
ND

0.71
0.91
ND

3.34

No
Yes
No

No
No
No
No
No

No

No

No
No

No

ND
ND
ND
ND

1.69
ND
ND

529.75
ND
ND
ND
ND
ND
ND
ND
ND
ND

No

Yes

ND
ND

30.53
ND
ND
ND
ND

0.58
446.92

ND
1.83
ND
ND
ND
ND
ND
ND
ND

No

No
Yes

No

Notes:
-- Not Applicable.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
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TABLEJ-19
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

-•- ; •;{<<:• ; •.-;'.- ; . - . - ;.
':•..-: •':•>:>?..•' •:.. .;. • . ' • - ' •<;••

• •-, '• ' ' '!vV'». '•"« ' ' •-''' • ' • * ' • V- ̂  *-' • ' ' v

cciiistitueht îfelH l̂ V;:t̂ ;-'.:;;:
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
2-Nitroaniline
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

.Site
TOO limes

• eiGjiifi
(u t̂t

21000
31
310
21

22000
48

1500
290000
3700000

15000
110000

. . V , ; G - - . . .
• , - • • - ' . • - , - • i
•^Ay3.',v
(ug/m3)

ND
ND

1.29E-01
ND

2.10E-02
7.27E-02
2.20E-02
2.10E-02
3.90E-02
2.05E-02
2.99E-02

18
Avg>100vfe*f

ND
ND
No
ND
No
No
No
~
-

No
No

. . • ' . : . ,_H..,,, .;;.,,

•••,.AV0f
M#®$

ND
5.26E-02
9.92E-02

ND
2.02E-02

ND
1.94E-02

ND
5.27E-02
1.76E-02
2.88E-02

:,: .,18,}, .;•
Avg*100,
$&$$!.

ND
No
No
ND
--

ND
--

ND
No
--
—

> i.»: :.:•:- .< îl;**^^VAfe
\ .';V. •"' v,t >
1 .:*i V-- " ^'' '• • • • '

•! "'-Aliri •'- N.

;:liiinfc
1.71E-01
3.53E-01
1.12E-01
2.94E-02
3.47E-02
7.19E-02
3.62E-02

ND
4.57E-02
2.94E-02
5.13E-02

;-,.4*Wl;tmAv|ilil6
M̂|||!

No
No
--

No
No
No
No
ND
No
No
No

'-'-'•- i , . , . ' . . ! * . • • . •
><,: i ; .-.. -:• •;«.••• ••*' **'•? .v.v, si -a- , '••*.: '•
•i '.,\ ,i-;.''.V- •'•i?Aiis

ND
2.07E-02
1.36E-01

ND
2.82E-02
4.72E-02
3.26E-02
2.46E-02
3.43E-02
2.64E-02
2.68E-02

.̂sV. ;•!§•• - • A -
Avg>100

ND
No
--

ND
No
--
--

No
No
--
No

Notes:
--Not Applicable.
Avg - Average.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for naphthalene is used to evaluate 2-methylnaphthalene, and the value for anthracene is used to evaluate phenanthrene.

I
NJ
NJ
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TABLE J-20
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - DIOXINS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

............. ,,,,.r.,.,,.. ..

Total TCDD-TEQ 4.50E-06

^gk,v^^
..,,'11

(a) 9.16E-09 (a) 3.89E-08 No

Notes:
- Not Applicable.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1,1999.
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin toxic equivalent.
(a) - Average concentration is less than background. See Table J-11._____
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TABLE J-21
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - METALS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

' V • ,,.;*','.- tj^-S-rV'^
Constituent v

Cadmium
Calcium
Copper
Lead
Magnesium
Manganese
Silver
Sodium

Site
100 Times Standard
and Basis (uo/m3l

0.1 PRG
EN

15000 RBC
150 NAAQS

EN
5.1 PRG

1800 RBC
EN

;.v. "Q
Avg

(ug/m3)

(a)
(a)
(a)
(a)
(a)
ND
ND
ND

!8Avg>lOO
Standard?

(a)
(a)
(a)
(a)
(a)
ND
ND
ND

• . H> •• :,(.:•.» ''V >•;",- - , ! . > • • , *•• • ,

-'•Avgwmttiti
ND

7.00E-01
(a)

2.52E-02
8.50E-02
3.90E-03

ND
ND

!8AVg>100
jSttttitlird?,

ND
-
(a)
No
--

No
ND
ND

i-'iii.*w^-K.r--:>...vlw-iSfS;ffliasUH:«;
^AygVt
:MM
1.56E-02

(a)
(a)

2.33E-02
6.25E-02
6.00E-03

ND
5.00E-01

•ppppfri|iii|wlii:
No
(a)
(a)
No
--

No
ND

—

;&:>«, jp*.̂ .;..&#J -, •*? ' .iW<:«&<*«sSJt',:j

•:j,Mgm<uii$i
(a)
ND
ND
(a)
(a)
ND

2.85E-02
5.32E-01

|8Avg>iOO
StanS^d?

(a)
ND
ND
(a)
(a)
ND
No
--

Notes:
-- No standard available.
Avg - Average.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard. CFR 50:693-697.
ND - Not Detected.
RBC - USEAP Region III Risk-Based Concentration Table, October 5, 2000.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Average concentration is less than background. See Table J-13.

Iro

additional air tables metals.xls\short term metals
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TABLE J-22
AIR SAMPLE VOLUMES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

DW#1
DW#2
UP#1
UP#2
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
UP#2
UP#2
UP#2
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1
UP#2
UP#2
DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DWf2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1

AIR-M-7
AIR-M-8
AIR-M-9
AIR-M-10
AIR-D-7
AIR-P-7
AIR-S-7
AIR-D-8
AIR-P-8
AIR-S-8
AIR-D-9
AIR-P-9
AIR-S-9
AIR-D-10
AIR-P-10
AIR-S-10
AIR-V-7 TUBE 1
AIR-V-7 TUBE 2
AIR-V-8 TUBE 1
AIR-V-8 TUBE 2
AIR-V-9 TUBE 1
AIR-V-9 TUBE 2
AIR-V-10TUBE1
AIR-V-10TUBE2
AIR-M-5
AIR-M-4
AIR-M-6
AIR-D-5
AIR-P-5
AIR-S-5
AIR-D-4
AIR-P-4
AIR-S-4
AIR-D-6
AIR-P-6
AIR-S-6
AIR-V-5 TUBE 1
AIR-V-5 TUBE 2
AIR-V-4 TUBE 1
AIR-V-4 TUBE 2
AIR-V-6 TUBE 1
AIR-V-6 TUBE 2

9/11/99
9/11/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99

PM2.5
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1

23.53
23.51
23.19
23.47
307
314
302
305
311
291
302
315
308
291
297
300

0.0113
0.0113
0.00827
0.00827
0.00752
0.00752
0.00839
0.00839

24
24.083

24
321
320
338
313
314
329
305
326
324

0.0091
0.0091
0.0154
0.0154
0.00921
0.00921

air volume tables.xls\Sheet1
June 1,2001
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TABLE J-22
AIR SAMPLE VOLUMES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

SBfc.fel

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1
DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1

AIR-M-2
AIR-M-1
AIR-M-3
AIR-D-2
AIR-P-2
AIR-S-2
AIR-D-1
AIR-P-1
AIR-S-1
AIR-D-3
AIR-P-3
AIR-S-3
AIR-V-2 TUBE 1
AIR-V-2 TUBE 2
AIR-V-1 TUBE 1
AIR-V-1 TUBE 2
AIR-V-3 TUBE 1
AIR-V-3 TUBE 2
AIR-M-1 1
AIR-M-12
AIR-M-1 3
AIR-D-1 1
AIR-P-1 1
AIR-S-1 1
AIR-D-1 2
AIR-P-1 2
AIR-S-1 2
AIR-D-1 3
AIR-P-1 3
AIR-S-1 3
AIR-V-1 1 TUBE 1
AIR-V-1 1 TUBE 2
AIR-V-1 2 TUBE 1
AIR-V-1 2 TUBE 2
AIR-V-1 3 TUBE 1
AIR-V-1 3 TUBE 2

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99

PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1

24
24
24
323
323
286
313
321
325
321
328
331

0.00669
0.00669
0.00652
0.00652
0.00916
0.00916
23.52
23.51
23.997

304
312
300
298
309
296
304
317
298

0.0146
0.0146
0.00819
0.00819
0.00917
0.00917
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Sauget Area 1
HHRA-EE/CA and RI/FS mi.-nxw.tm,.;.^

APPENDIX K
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Sauget Area 1
HHRA-EE/CAandRI/FS w/afx.-aftaaxfm

APPENDIX K
CALCULATION OF INDOOR AIR VOC CONCENTRATIONS FROM GROUNDWATER

For the groundwater-to-indoor air pathway, indoor air exposure point concentrations were predicted
using the Johnson and Ettinger model (1991). The Johnson and Ettinger model considers both
diffusion of compounds migrating from the subsurface and convection, which is driven by the pressure
difference between the subsurface and the building. Equations and parameters required for the
implementation of this model are provided in Johnson and Ettinger (1991) and in User's Guide for the
Johnson and Ettinger (1991) Model (US ERA, 1997). The spreadsheet "GWSCREEN.XLS", available
from the USEPA for implementation of the Johnson and Ettinger (1991) model was used in this risk
assessment.

With the exceptions discussed below, parameters used in the model were the default parameters
provided by USEPA (USEPA, 1997). Major assumptions used in modeling indoor air for the site are
listed below:

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in the USEPA
spreadsheet, silt loam was selected as most representative of site conditions.

• Depth below grade to bottom of enclosed space floor was selected to be 15 cm.

• The IEPA (1998) default for soil dry bulk density of 1.5 g/cm3 was used.

• Depth below grade to water table varies from 14.5 ft below ground surface (bgs) to 17.7 ft bgs
across the four fill areas of interest in this risk assessment (Fill Areas G, H, I, and L).

Modeling assumptions, inputs, and results are presented in the attached modeling printouts.

The modeling printouts are presented in the following order (identifiers for each run of the model are
presented in the lower right hand comer of each page):

RME INDOOR AIR CONCENTRATIONS

• Fill Area G, EE-05:
Benzene
Chlorobenzene
Naphthalene

• Fill Area G, EEG-107:
4-Methyl-2-pentanone
Benzene
Chlorobenzene

^~" June 1.2001
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS ?>»Z.-»n3uxm

Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride

• Fill Area H, EE-01:
1,1,2,2-Tetrachloroethene
Benzene
Chlorobenzene
Ethylbenzene
Naphthalene

• Fill Area H, EE-02:
Benzene
Chlorobenzene
Chloroform
Naphthalene
Trichloroethene

• FillAreal,AA-l-S1:
Benzene
Chlorobenzene
Vinyl Chloride

• Fill Area I, AA-I-S2:
Benzene
Chlorobenzene
Trichloroethene
Vinyl Chloride

• Fill Area I, EE-12:
Benzene
Chlorobenzene

FillAreal.EE-14:
Benzene
Chlorobenzene

• Fill Area LEEG-109:
Benzene

June 1.2001
J:\lndl_Servlce^Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

Chloroform

MLE INDOOR AIR CONCENTRATIONS

• Fill Area G:
4-Methyl-2-Pentanone
Benzene
Chlorobenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride

Fill Area H:
1,1,2,2-Tetrachloroethene
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Trichloroethene

• Fill Area I:
Benzene
Chlorobenzene
Trichloroethene
Vinyl Chloride

• Fill Area L:
Benzene
Chloroform

REFERENCES:

Johnson, P.C. and R.A. Ettinger. 1991. Heuristic Model for Predicting the Intrusion Rate of
Contaminant Vapors into Buildings. Environmental Science and Technology. 25:1445-1452.

USEPA. 1997. User's Guide for the Johnson and Ettinger (1991) Model for Subsurface Vapor
Intrusion into Buildings. U.S. Environmental Protection Agency Office of Emergency and
Remedial Response. Toxics Integration Branch. Washington, D.C.

^~IV June 1.2001
J:\lndl_Service\Project Files\Solutia-6l05\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1





DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
05 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(HS/D Chemical

no

ENTER

Depth
below grade

to water table.
LWT

(cm)

Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 540 SIL 1 10 1

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
e

(cm3/cm3)

1.5 1 0.43 ! 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(davs/vr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 25C

EE-05\Benzene.xls\DATENTER
K-1



INTERMEDIATE CALCULATIONS SHEET

Vadose ^adose zon< Vadose zone
Source-
bulldlng

separation.
L,

(cm)

zone soil
alt-filled
porosity,

e0
v

(cmVcm3)

effective
total fluid
saturation,

s»
(cms/cm5)

soli
intrinsic

permeability.
ki

(cm2)

Vadose zone
soil

relative air
permeability.

k,9
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
lei

(cm)

Total
porosity In
capillary

zone,
ncl

(cm3/cm3)

Air-filled
porosity In
capillary

zone,
°acl

(cm3/cm3)

Water-filled
porosity In
capillary

zone.
6w.cz

(cmVcm3)

Floor-
wall

seam
perimeter.

XC<OCK
(cm)

1 525

Bldg.
ventilation

rate.
**oj.to ng

(cm3/s)

| 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642

Crack-
to-total
area
ratio.
1

(unitless)

I 1.67E-09

Crack
depth
below
grade.

ZCIOCK
(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv.,s
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hi,
(atm-m'/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'n
(unitless)

0.43 I

Vapor
viscosity at

ave. soil
temperature.

Urs
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D*"v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
Dtlfc.

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
0*,

(cm2/s)

1 5.63E+04

Diffusion
path

length,
L«

(cm)

[ 9.24E+05 I

Convection
path

length,
Lp

(cm)

4.16E-04

Source
vapor
cone.,
Ciource

(ug/m3)

1 '5

Crack
radius,

'cfock
(cm)

1 8,122

Average
vapor

flow rate
Into bldg..

QSOI
(cmVs)

1 2.69E-03

Crack
effective
diffusion

coefficient.
Dc.ock

(cm2/s)

| 1.16E-01 I

Area of
crack.
"crock
(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

5.42E-04 1

Infinite
source
Indoor

attenuation
coefficient,

a
(unitless)

4.03E-05

Infinite
source
bldg.
cone..
Cbumjng

(ug/m3)

I 2.07E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ug/m3)-' (mg/m3)

1 525 1 15 1 1.27E+04 | 0.10 1 8.35EO1 1 5.42E-04 1 3.84E+02 I 1.43E+26 I 4.50E-06 I 5.74E-02 I 8.3E-06 | NA |

EE-05\Benzene.x|i ;RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
Oia/L)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 620

ENTER

Depth
below grade

to water table.
Lwr

(cm)

Chemical

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

15 1 540 SIL 1 10 1

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6wv

(cm3/cm3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 1 25 I 250

EE-05\Chlorobenzene.xls\DATENTE3
K-3



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation
L,

(cm)

1 525

Bldg.
ventilation

rate,
Qoolong

(cm3/s)

1 5.63E+04

Diffusion
path

length,

l«
(cm)

Vadose
zone soil
alr-fllled
porosity.

6oV

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade.

A8
(cm2)

1 9.24E+05

Convection
path

length.

IP
(cm)

\/adose zon«
effective
total fluid
saturation.

Si.
(cmVcm5)

I 0.642 |

Crack-
to-total
area
ratio.
1

(unltless)

1 4.16E-04 1

Source
vapor
cone..

îourcs

(ua/m3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm1)

1.67E-09

Crack
depth
below
grade.

^C'OC*

(cm)

15

Crack
radius,

'c'OCK

(cm)

Vadose zone
soil

relative air
permeability,

k,a
(cm2)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH,.,is
(cal/mol)

1 9,803

Average
vapor

flow rate
Into bldg..

QKM
(cm3/s)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-m'/mol)

1 1.54E-03

Crack
effective
diffusion

coefficient.
QC.OCIC

(cm2/s)

Thickness of
capillary

zone,
Let

(cm)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unltless)

I 6.65E-02 |

Area of
crack,
AcrocK

(cm2)

Total
porosity In
capillary

zone.
ncz

(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Alr-fllled
porosity In
capillary

zone.
acz

(cm'/cm5)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D«"v

(cm2/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone,
®wct

(cmVcm5)

0.380

Capillary
zone

effective
diffusion

coefficient.
D*a

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone..
Cbulltfng

(MQ/m3)

Floor-
wall

seam
perimeter.

XC'GCX
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D"",

(cm2/s)

1 2.13E-04 I

Unit
risk

factor.
URF

(ng/rn3)'1

Reference
cone..

RfC
(mg/m3)

1 525 1 15 ] 4.12E+04 T 0.10 I 8.35E-01 1 4.55E-04 1 3.84E+02 I 1.31E+31 1 4.59E-06 | 1.89E-01 1 NA | 2.0E-02 |

EE-05\Chlorobenzene./ 'ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

| 91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(ua/L) Chemical

390

ENTER

Depth
below grade

to water table.
Uvr

(cm)

| Naphthalene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

1 15 540 1 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 ! 0.43 ! 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250

EE-05\Naphthalene.xls\DATENTER
K-5



INTERMEDIATE CALCULATIONS SHEET

Vadose i/adose zone Vadose zone Vadose zone Vadose zone Total Alr-fllled Water-filled Floor-

a\

Source-
building

separatloa
L,

(cm)

1 525

Bldg.
ventilation

rate.
QbU'lSng

(cm'/s)

1 5.63E+04

Diffusion
path

length,
U

(cm)

zone soil
air-filled
poioslty.

e0
v

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade.

AB
(cm2)

1 9.24E+05

Convection
path

length,
IP

(cm)

effective
total fluid
saturation.

s,.
(cmVcm3)

1 0.642 I

Crack-
to-total
area
ratio,
1

(unltless)

1 4.16E-04 1

Source
vapor
cone.,
p̂
WJfCO

(MO/m3)

soil
Intrinsic

permeability.
k.

(cm1)

1.67E-09

Crack
depth
below
grade.

ZcrocV
(cm)

15

Crack
radius.

'ciock

(cm)

soil
relative air

permeability,
kfg

(cm2)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH,,,S
(cal/mol)

1 12,913

Average
vapor

flow rate
into bldg.,

0,0,1

(cm3/s)

soil
effective vapor
permeability.

ktf
(cm2)

1 8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-m3/mol)

1 1.52E-04 |

Crack
effective
diffusion

coefficient,
Dcroc«

(cm2/s)

Thickness of
capillary

zone,
Ucz

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unltless)

6.55E-03 |

Area of
crack.
Acrock

(cm2)

porosity In
capillary

zone,
n«

(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

porosity In
capillary

zone.
"acz

(cm3/cm3)

0.050 I

Vadose zone
effective
diffusion

coefficient,
D'"v

(cm2/s)

4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

porosity In
capillary

zone.
9«ci

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n«tt
u> a

(cm2/s)

2.62E-04

Infinite
source
bldg.
cone.,
C(>j.iong

(ng/m3)

wall
seam

perimeter,
"croc*

(cm)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D*",

(cm2/s)

| 4.26E-04 |

Unit
risk

factor,
URF

(ng/mV

Reference
cone.,

RfC
(mg/m3)

I 525 1 15 I 2.56E403 | 0.10 1 8.35E-01 1 4.70E-04 I 3.84E+02 I 1 .40E+30 | 7.01E-06 I 1.79E-02 1 NA 1 1.4E-01 I

EE-05\Naphlhalene. rERCALCS



RBCA Tool Kit for Chemical Releases, Version 1.2

I
•vl

Site-Specific Soil Parameters
T7 Solf Source Zone Characteristics"

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

491
General Case Construction

(cm)
(cm)
(cm)

E
(cm)
(cm)

(cm)

Site Name: baugot Area 1
Location: b'auget Illinois
Compl. By: Marcus

Jolumn
Predominant USCS Soil Type

c"——

Job ID: MIBK
Date: 15-Nov-OO

Vadose Zone Capillary Fringe
.ults

Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or NA or
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

0.002
7.57

3. Comman^ancTDptions
Main Screen

[" Set Units
Use Default

Values
Print Sheet ]



RBCA Tool Kit (or Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

3 OF 3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IINDOOR AIR EXPOSURE PATHWAYS
GROUNDWATER: VAPOR INTRUSION

INTO ON SITE BUILDINGS

Constituents of Concern
lMethyl-2-pentanone, 4-

Exposure Concentration

1) Source Medium

Groundwater Cone. (mg/L)
1.3E+0

•

2) NAF Value (mMrt.)
Receptor

Commercial
3.1E+3

(CHECKED IF PATHWAY IS ACTIVE)

3) Exposure Medium 4) Exposur
IndoorAIr POEConc (mo/n>»3) (1)/(2) (EFxED)/(ATx:

Commercial Comrt
4.2E-4 6.8

e Multiplier 5) Average Inhalation Exposure
165) (unilless) Concentration (mo/rr>*3) (3) X <4)
lerclal Commercial
E-1 2.8E-4

| NOTE: AT = Averaging lime (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr) NAF = Natural attenuation factor POE - Point of exposure
Site Name: Saugel Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: MIBK

I
oo



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(MS/U Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

| 3700

ENTER

Depth
below grade

to water table.
LWT

(cm)

I
ENTER

SCS
soil type

Benzene |

ENTER

Average
soil/

groundwater
temperature.

directly above Ts

water tabte (°C)

1 15 1 491 I SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability')

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,
0

(cm3/cm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 | 250 |

K-9 EEG-107\Benzene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

I
_fc
o

Vadose /adosezone Vadosezone
Source-
building

separation.
L,

(cm)

zone soil
alr-fllled
porosity,

00
V

(cnV/cm3)

effective
total fluid
saturation.

Si.
(cm'/cm3)

soil
Intrinsic

permeability.
k,

(cm*)

Vadose zone
soil

relative air
permeability,

k,fl
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
Ua

(cm)

Total
porosity In
capillary

zone,
r>cz

(cnYVcm3)

Alr-fllled
porosity In
capillary

zone.
Oo.cz

(cnrvVcm3)

Water-filled
porosity In
capillary

zone,
Ow.cz

(crrrVcm3)

Floor-
wall
seam

perimeter,
Xcrock

(cm)

1 476

Bldg.
ventilation

rate,
QbuHdnn

(cm3/s)

I 0.130 |

Area of
enclosed

space
below
grade.

Ae
(cm2)

0.642

Crack-
to-total
area
ratio.

n
(unltless)

I 1.67E-09

Crack
depth
below
grade.
Zcrock

(cm)

1 0.619

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.IS
(cal/mol)

1 8.66E-10

Henry's law
constant at

ave. groundwater
temperature.

H»
(atm-m3/mol)

I 68.18

Henry's law
constant at

ave. groundwater
temperature,

H'«
(unltless)

1 0.43 1

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

0.050 1

Vadose zone
effective
diffusion

coefficient,
D'wv

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
0*0,

(cmj/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D'",

(cm2/»)

1 5.63E+04

Diffusion
path

length,
Lj

(cm)

1 9.24E+05 I

Convection
path

length.
L,,

(cm)

4.16E-04

Source
vapor
cone..
C,01,C.

(wa/m3)

1 15

Crack
radius.

'crock

(cm)

I 8,122

Average
vapor

flow rate
Into bldg..

0,01

(cm3/s)

1 2.69E-03

Crack
effective
diffusion

coefficient.
Dc,ack

(cm2/s)

I 1.16E-01

Area of
crack.
"crock

(cm2)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

6.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.03E-05

Infinite
source
bldg.
cone.,
Cbu.olna

(wfl/m3)

1 1.95E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(UH/m3)1 (mg/m3)

1 476 1 15 1 4.28E+05 1 0.101 8.35E-01 1 6.42E-04 1 3.84E+02 1 1.43E+26 I 4.62E-06 I 1.98E+00 1 8.3E-06 | NA I

EEO-107\Benzene x ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter °X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ng/L) Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

| 4300

ENTER

Depth
below grade

to water table,
UVT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

1 15 I 491 1 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeabiity)

ENTER
User-defined
vodose zone

soil vapor
OR permeability.

kv

(cm2)

SIL | 1

ENTER
Vadose zone

soil dry
bulk density.

P*V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unrttess) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 I 250

K-11 EEG-107\Chlorobenzene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation.
L,

(cm)

1 476

Bldg.
ventilation

rate.
Qbuldno

(crrvVs)

1 5.63E+04

Diffusion
path

length.
Lj

(cm)

Vadose
zone soil
alr-fllled
porosity,

0<iV
(crrvVcm3)

1 0.130

Area of
enclosed

space
below
grade,

AB
(cm2)

1 9.24E+05

Convection
path

length,
Lp

(cm)

yadosezorw Vadose zone
effective
total fluid
saturation.

s,.
(cnrvVcm3)

I 0.642

Crack-
to-total
area
ratio,
1

(unltless)

1 4.16E-04

Source
vapor
cone..
Cioirro

(ua/m3)

soil
Intrinsic

permeability,
k,

(cm2)

1 1.67E-09

Crack
depth
below
grade.
Zaock

(cm)

1 15

Crack
radius.

'c.ock

(cm)

Vadose zone
soil

relative air
permeability,

klfl
(cm2)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.IS
(cal/mol)

1 9,803

Average
vapor

flow rate
Into bldg..

a*,,
(cm3/s)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,,
(atm-m'/mol)

1 1.64E-03

Crack
effective
diffusion

coefficient.
Dc,ock

(cm2/s)

Thickness of
capillary

zone.
Lei

(cm)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature,

H',5

(unltless)

I 6.65E-02 I

Area of
crack.
Actock

(cm2)

Total
porosity In
capillary

zone.
"0*

(crrYVcm3)

0.43

Vapor
viscosity at

ave. soil
temperature,

H,5

(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

Alr-fllled
porosity in
capillary

zone.
6<j,c*

(crrvVcm3)

I 0.050 1

Vadose zone
effective
diffusion

coefficient.
D^v

(cm2/s)

1 4.55E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone.
6w.«

(crWVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"a

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone..
CbufclnB
(ug/m3)

Floor-
wall
seam

perimeter.
Xaock

(cm)

1 3.844 1

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 202E-04 |

Unit
risk

factor,
URF

(ua/m3)1

Reference
cone..

RfC
(mg/m3)

1 476 1 15 1 2.86E+05 1 0.10 1 8.36E-01 1 4.55E-04 1 3.84E+02 1 1.31E+31 I 4.73E-06 I 1.36E+00 1 NA 1 2.0E-02 I

EEQ-107\Chlorobenzene.x/ 'ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ng/L) Chemical

91203

ENTER
Deptti

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

| 2100

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Naphthalene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 I 491 1 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeabiity)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density.

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 | 0.43 | 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unittess) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 | 25 1 250

K-13 EEG-107\Naphthalene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

I
£»

Source-
building

separation,
L,

(cm)

Vadose
zone soil
alr-lllled
porosity,

ea
v

(cnrvVcm3)

i/odosezons Vadose zone
effective
total fluid
saturation,

s,.
(cm'/cm3)

soil
Intrinsic

permeability,
K

(cm2)

Vadose zone
soil

relative air
permeability,

*-«
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm5)

Thickness of
capillary

zone,
Lc,

(cm)

Total
porosity In
capillary

zone.
r>«

(cnrvVcm3)

Alr-fllled
porosity In
capillary

zone.
60,C2

(cm'/cm3)

Water-filled
porosity In
capillary

zone.
"w.cj

(cm'/cm3)

Floor-
wall
seam

perimeter,
A&ack

(cm)

1 476

Bldg.
ventilation

rate.
QbuWnn

(crrvVs)

I 0.130

Area of
enclosed

space
below
grade.

Ae
(cm2)

I 0.642

Crack-
to-total
area
ratio.
1

(unltless)

1 1.67E-09

Crack
depth
below
grade.
Zaack

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv-is
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-nrvVmol)

I 68.18

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

I 0.43

Vapor
viscosity at

ave. soil
temperature,

Mis
(d/cm-s)

1 0.050 |

Vadose zone
effective
diffusion

coefficient,
D-'v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
.-.offu cz

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D"",

(cm2/*)

I 6.63E+04

Diffusion
path

length,
U

(cm)

1 9.24E+05

Convection
path

length,
U

(cm)

1 4.16E-04

Source
vapor
cone.,
r*v-'louce

(ua/m*)

1 15

Crack
radius,

'aaclt

(cm)

1 12,913

Average
vapor

flow rate
Into bldg.,

0,01

(cm3/s)

1 1.52E-04

Crack
effective
diffusion

coefficient.
Dc,ock

(cm'/s)

| 6.55E-03

Area of
crack.
Acfock

(cm1)

I 1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

| 4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.62E-04

Infinite
source
bldg.
cone..
Cbu<dnn

(wg/m3)

I 4.22E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(wg/nW (mg/m3)

1 476 1 15 1 1.38E+04 1 0.101 8.35E-01 1 4.70E-04 1 3.84E+02 I 1.40E+30 I 7.34E-06 | 1.01E-01 I NA | 1.4E-01 I

EEQ-107\Naphthalene.xlf "iRCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(Mfl/L) Chemical

127184

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

| 170

ENTER

Depth
below grade

to water table,
LWT

(cm)

Tetrachloroethytene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

C°O

15 I 491 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

SIL |

ENTER
Vadose zone

soil dry
bulk density.

Pb
V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unrtless)

ENTER
Vadose zone

soil water-filled
porosity,
c

(cm3/cm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unrtless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250 |

K-15 EEG-107\Tetrachloroethene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,
L,

(cm)

Vadose
zone soil
alr-fllled
porosity,

oa
v

(crrf/cm3)

/adosezone Vadose zone
effective
total fluid
saturation,

s,.
(crrvVcm3)

soil
Intrinsic

permeability,
k,

(cm2)

Vadose zone
soil

relative air
permeability,

k,»
(cm2)

Vadose zone
soil

effective vapor
permeability.

KV

(cm2)

Thickness of
capillary

zone,
l«

(cm)

Total
porosity In
capillary

zone.
ncz

(crrrVcm3)

Alr-fllled
porosity In
capillary

zone.
00.CI

(cnrvVcm9)

Water-filled
porosity In
capillary

zone.
6«c*

(cm'/cm3)

Floor-
wall
seam

perimeter.
'Vjock

(cm)

1 476

Bldg.
ventilation

rate,
Qbulldnn

(crrvVs)

\ 0.130

Area of
enclosed

space
below
grade,

AB

(cm2)

I 0.642

Crack-
to-total
area
ratio.
1

(unltless)

1 1.67E-09

Crack
depth
below
grade,
^cfock

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHy.ij

(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-m3/rnol)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

0.43 |

Vapor
viscosity at
ave. soil

temperature.
HIS

(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D°"v

(cm5/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"^ CJ

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
k,

(cm)

1 9.24E+05

Convection
path

length,
Lp

(cm)

1 4.16E-04

Source
vapor
cone.,
/-•
N ÎOl*CO

(nfl/m3)

1 15

Crack
radius,
'clock

(cm)

1 9,553

Average
vapor

flow rate
Into bldg..

Q.O.
(cnrvVs)

1 7.83E-03

Crack
effective
diffusion

coefficient.
Dc.ock

(cm"/s)

1 3.37E-01 I

Area of
crack.
Actock

(cm5)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe<)
(unltless)

4.39E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.33E-05

Infinite
source
bldg.
cone..
CbuKdna

(HQ/m3)

1 1.24E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(MQ/mV (mg/m3)

1 476 [ 15 I 5.73E+04 I 0.101 8.35E-01 1 4.39E-04 I 3.84E+02 I 1.94E+32 | 3.30E-06 | 1.89E-01 1 5.8E-07 I NA 1

EEQ-107\Telrachloroelhene.xlf 5RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ng/L)

| 108883

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

| 8500

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chemical

Toluene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

1 15 1 491 SIL | 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL | 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(9/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crWVcm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unrHess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unrHess) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250 |

K-17 EEG-107\toluene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

I
00

Source-
building

separation.
L,

(cm)

Vadose
zone soil
air-filled
porosity.

e0
v

(cnrV/cm3)

/adosezone Vadose zone
effective
total fluid
saturation.

s,.
(cm'/cm3)

soil
Intrinsic

permeability,
K

(cm2)

Vadose zone
soil

relative air
permeability,

K.n
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
LC,

(cm)

Total
porosity In
capillary

zone,
"or

(crrWcm3)

Alr-fllled
porosity In
capillary

zone.
®axi

(cnrvVcm3)

Water-filled
porosity In
capillary

zone,
"W/.CJ

(crrvVcm3)

Floor-
wall
seam

perimeter,
Xctock

(cm)

1 476

Bldg.
ventilation

rate,
Qbu«dnn

(cm3/s)

1 0.130

Area of
enclosed

space
below
grade,

AB

(cm2)

1 0.642

Crack-
to-total
area
ratio,

n
(unltless)

1 1.67E-09

Crack
depth
below
grade.

^ctaclt

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHVr|S
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-nrvVmol)

1 68.18

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

1 0.43

Vapor
viscosity at

ave. soil
temperature,

His
(a/cm-s)

I 0.050 1

Vadose zone
effective
diffusion

coefficient,
D«"v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"«

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D*",

(cm'/s)

1 5.63E+04

Diffusion
path

length.
Ud

(cm)

I 9.24E+05

Convection
path

length.
U

(cm)

I 4.16E-04

Source
vapor
cone.,
-̂'KHJC*

Oig/nV)

1 15

Crack
radius.

'crock

(cm)

1 9,154

Average
vapor

flow rate
Into bldg.,

0,0,

(crrvVs)

1 2.92E-03

Crack
effective
diffusion

coefficient.
rjaocl,

(cm2/s)

1 1.26E-01

Area of
crack.
Aciock

(cm2)

1 1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe")
(unltless)

I 5.34E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

3.66E-05

Infinite
source
bldg.
cone..
CbuUdnp

ds/m")

1 1.8 IE-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(tig/m3)'1 (mg/m3)

1 476 1 15 I 1.07E+06 I 0.10I 8.35E-01 1 5.34E-04 1 3.84E+02 1 3.39E+26 1 4.39E-06 I 4.70E+00 1 NA I 4.0E-01 |

EEG-107\toluene.xlr 'ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ng/L) Chemical

| 79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 200

ENTER

Depth
below grade

to water table,
Uwr

(cm)

| Trichloroethylene |

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

1 15 I 491 1 SIL | 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodosezone

soil vapor
OR permeability,

kv
(cm2)

S.L 1 1

ENTER
Vadose zone

soil dry
bulk density.

P.V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,
0

(cmVcm3)

1.5 | 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groindwater concentration.

70 1 25 | 25 250

K-19 EEG-107\Trichloroethylene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation.
L,

(cm)

Vadose
zone soil
alr-fllled
porosity.

90
V

(cm'/cm3)

/adose zon«
effective
total fluid
saturation.

s,.
(cm'/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,n
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Le,

(cm)

Total
porosity In
capillary

zone.
hci

(cnrvVcm3)

Alr-fllled
porosity In
capillary

zone.
00/-j

(cnrVVcm3)

Water-filled
porosity In
capillary

zone.
ew.a

(crrvVcm3)

Floor-
wall

seam
perimeter.

Xcrock
(cm)

1 476 I 0.130 I 0.642 | 1.67E-09 | 0.519 1 8.65E-10 I 68.18 1 0.43 I 0.050 I 0.380 1 3,844 1

I
NJ
O

Bldg.
ventilation

rate.
QbuHdnfl

(cmVs)

1 5.63E+04

Diffusion
path

length,
i_d

(cm)

Area of
enclosed

space
below
grade,

Ae
(cm2)

1 9.24E+05 I

Convection
path

length.
L,,

(cm)

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04 1

Source
vapor
cone..
C,OUC8

(ua/m3)

Crack
depth
below
grade.
^aock

(cm)

16

Crack
radius.

^ciock

(cm)

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv,,j
(cal/mol)

1 8,657

Average
vapor

flow rate
Into bldg..

0,0!

(crrVVs)

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-rrvVmol)

1 4.79E-03

Crack
effective
diffusion

coefficient.
QCIOCk

(cms/s)

Henry's law
constant at

ave. groundwater
temperature,

H'n
(unltless)

I 2.06E-01 !

Area of
crack,
Ac.ock

(cm!)

Vapor
viscosity at

ave. soil
temperature,

Ml!

(g/cm-s)

I 1.76E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

Vadose zone
effective
diffusion

coefficient,
D"v

(cm2/s)

1 4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

Capillary
zone

effective
diffusion

coefficient,
De"

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone.,
Cb(Jlclno

Oig/m*)

Total
overall

effective
diffusion

coefficient,
D"",

(cm2/s)

I 1.60E-04 I

Unit
risk

factor,
URF

(ug/mV

Reference
cone.,

RfC
(mg/m*)

1 476 1 15 1 4.13E+04 I 0.10 I 8.35E-01 1 4.83E-04 1 3.64E+02 I 2.11E+29 1 3.84E-06 I 1.58E-01 1 1.7E-06 1 NA I

EEG-107\Trichloroethylene.xl/ £RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(«J/L> Chemical

| 75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

1 41

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Vinyl chloride (chloroethene) |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

1 15 I 491 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeabiity)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,

6W
V

(cm3/cm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unittess) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250 |

K-21 EEG-107Winyt Chloride.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

;*;
I

NJ

Source-
building

separation.
LI

(cm)

Vadose
zone soil
alr-fllled
porosity.

C
(cm'/cm3)

/adosezone Vadose zone
effective
total fluid
saturation.

s,.
(cnrtVcm3)

soil
Intrinsic

permeability,
k,

(cm2)

Vadose zone
soil

relative air
permeability.

*.«
(cm2)

Vadose zone
soil

effective vapor
permeability.

Kv

(cm5)

Thickness of
capillary

zone.
L=,

(cm)

Total
porosity In
capillary

zone.
n«

(cm'/cm3)

Alr-fllled
porosity In
capillary

zone,
0o.cz

(cnrvVcm3)

Water-filled
porosity In
capillary

zone,
"WAC*

(cnrvVcm3)

Floor-
wall
seam

perimeter.
Xaock

(cm)

1 476

Bldg.
ventilation

rate,
QbuldAfl

(cm3/s)

1 0.130

Area of
enclosed

space
below
grade.

Ae
(cm*)

1 0.642

Crack-
•o-total
area
ratio,
1

(unltless)

I 1.67E-09

Crack
depth
below
grade.
Zaock

(cm)

I 0.619

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

1 B.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H18

(atm-mj/mol)

1 68.18

Henry's law
constant at

ave. groundwater
temperature.

H',s
(unltless)

1 0.43

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

1 0.050 |

Vadose zone
effective
diffusion

coefficient,
D"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D-o

(cmj/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D-",

(cm2/s)

1 5.63E+04

Diffusion
path

length,
Ld

(cm)

1 9.24E+05

Convection
path

length,
Lp

(cm)

1 4.16E-04

Source
vapor
cone..
r-̂
lotrca

(ua/m»)

1 15

Crack
radius.

fcfock

(cm)

1 5,000

Average
vapor

flow rate
Into bldg.,

0,01

(cm'/s)

1 1.73E-02

Crack
effective
diffusion

coefficient,
Dc«x*

(cm!/s)

I 7.46E-01

Area of
crack.
Acrock

(cm2)

I 1.76E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

I 6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

2.70E-05

Infinite
source
bldg.
cone.,
CblXdno

(Hfl/m3)

1 1.50E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(ufl/tnV (mg/m3)

1 476 1 15 I 3.06E+04 1 0.10I 8.35E-01 1 6.43E-04 1 3.84E+02 I 1.11E+22 I 3.84E-06 | 1.17E-01 1 8.4E-05 I NA 1

EEO-107\Vinyl Chloride.xlf "ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

79345

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
0 5 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(W3/L)

12

ENTER

Depth
below grade

to water table.
LWT

(cm)

442

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

*

Chemical

1,1,2,2-Tetrachloroethane |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

Pbv

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.
e

(cm3/cm3)

1.5 j 0.43 j

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration.

ATNC ED
(yrs) (yrs)

0.3 j

ENTER

Exposure
frequency,

EF
(days/yr)

70 25 | 25 250 j

EE-01M ,1,2,2-Tetrachloroethane.xls\DATENTER
K-23



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separatloa
L,

(cm)

Vadose
zone soil
alr-fllled
porosity.

60
V

(crrvVcm3)

/adose zone
effective
total fluid
saturation,

s»
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability.

krg

(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
U,

(cm)

Total
porosity In
capillary

zone.
r>«

(cm'/cm9)

Alr-fllled
porosity In
capillary

zone,
"aci

(cm'/cm5)

Water-filled
porosity in
capillary

zone,
®W.C1

(cmj/cm3)

Floor-
wall

seam
perimeter,

Xaock
(cm)

1 427

Bldg.
ventilation

[ate.
Q&j,ltfng

(crnVs)

| 0.130

Area of
enclosed

space
below
grade.

Ae

(cm2)

I 0.642 1

Crack-
to-total
area
ratio,
1

(unltless)

1.67E-09

Crack
depth
below
grade.
Zaoc*
(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

&Hv,tS
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,,
(atm-m3/mol)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H're
(unltless)

0.43 I

Vapor
viscosity at

ave. soil
temperature,

(llS

(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
n«nD v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
n9"U CI

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D9",

(cm2/s)

1 5.63E+04

Diffusion
path

length,
La

(cm)

| 9.24E+05

Convection
path

length.
LP

(cm)

| 4.16E-04 I

Source
vapor
cone..
CHXJICO

(ng/m3)

15

Crack
radius,

^CfOC'<

(cm)

1 10,540

Average
vapor

flow fate
into bldg..

Q»,
(cmVs)

1 1.34E-04

Crack
effective
diffusion

coefficient.
Dc«x*

(cm2/s)

I 5.77E-03 |

Area of
crack,
Aao«

(cm2)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

5.65E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

3.13E-04

Infinite
source
bldg.
cone..

Couldng

(na/m3)

I 5.01E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(jig/m3)1 (mg/m5)

1 427 1 15 | 6.92E+01 | 0.10 1 8.35E-01 1 5.65E-04 1 3.84E+02 I 1.22E+25 I 8.37E-06 I 5.79E-04 1 5.8E-05 I NA 1

EE-01YI, 1,2,2-Telrachloroethane.rf -ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(na/L) Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

| 1500

ENTER

Depth
below grade

to water table.
LWT

(cm)

ENTER

scs
soil type

Benzene |

ENTER

Average
soil/

groundwater
temperature,

directly above Ts

water table (°C)

1 15 1 442 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

Kv

(cm2)

SIL I !

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.
0

(cmVcm3)

1.5 0.43 j 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unifless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

EE-01\Benzene.xls\DATENTER
K-25



INTERMEDIATE CALCULATIONS SHEET

I
NJ
(Ti

Source-
building

separation,
L,

(cm)

Vadose
zone soil
air-filled
porosity.

e0
v

(cmVcm3)

i/adose zont
effective
total fluid
saturation.

s*
(cm'/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability,

k,0
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
U,

(cm)

Total
porosity In
capillary

zone.
ncl

(cmVcm3)

Air-filled
porosity In
capillary

zone.
^aci

(cmVcm3)

Water-filled
porosity In
capillary

zone,
9w,CJ

(cm3/cm3)

Floor-
wall

seam
perimeter,

*-Cf<X*

(cm)

I 427

Bldg.
ventilation

rate,
Qb>lo'ng

(cm3/s)

I 0.130

Area of
enclosed

space
below
grade,

A6

(cm2)

I 0.642 1

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade,

ZC.-OCK
(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,is

(cal/mol)

I 8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-mVmol)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature,

H're
(unltless)

0.43 |

Vapor
viscosity at
ave. soil

temperature.
His

(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D«H

V

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
n'"L> ci

(cm2/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
D"",

(cm2/s)

1 5.63E+04

Diffusion
path

length,
U

(cm)

1 9.24E+05

Convection
path

length.
LP

(cm)

1 4.16E-04 I

Source
vapor
cone..
Cwjfce

(HQ/m3)

15

Crack
radius.
'cicdc

(cm)

1 8,122

Average
vapor

flow rate
Into bldg.,

Q»,
(cmVs)

1 2.69E-03

Crack
effective
diffusion

coefficient.
pace*

(cm2/s)

[ 1.16E-01 1

Area of
crack,
Aaoc*
(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

[ 5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient,

«
(unltless)

4.03E-05

Infinite
source
bldg.
cone.,
Co., .long

(ng/m3)

I 1.82E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)1 (mg/m3)

1 427 1 15 I 1.74E+05 | 0.10 I 8.35E-01 1 5.42E-04 1 3.84E+02 I USE +26 ]| 4.74E-06 1 8.23E-01 1 8.3E-06 I NA 1

EE-01\Benzene.y/ ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(uP/L) Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

| 1200

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

1 15 1 442 SIL ! 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 | 0.43 ! 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/vr)

l.OE-06 I 1

Used to calculate risk-based
qroundwater concentration.

70 ! 25 I 25 250

EE-01\Chiorobenzene.xls\DATENTER
K-27



INTERMEDIATE CALCULATIONS SHEET

I
N>
00

Vadose \/adose zone
Source-
bulldlng

separatloa
L,

(cm)

| 427

Bldg.
ventilation

rate,
QbuitSng

(cmVs)

I 5.63E+04

Diffusion
path

length.
U

(cm)

1 427

zone soil
all-filled
porosity,

8aV

(cm'/cm3)

I 0.130 |

Area of
enclosed
space
below
grade.

A8

(cm2)

1 9.24E+05 |

Convection
path

length.
Lp

(cm)

1 IS 1

effective
total fluid
saturation.

s*
(cm3/cm3)

0.642 I

Crack-
to-total
area
ratio.

1
(unltless)

4.16E-04 |

Source
vapor
cone.,
CWJ(ce

(lig/m3)

7.97E+04 |

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

^CfCCl<

(cm)

15

Crack
radius.

fc.'CC*

(cm)

0.10

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

1 9,803

Average
vapor

flow rate
Into bldg..

a*
(cm3/s)

I 8.35EO1

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H8

(atm-m'/mol)

1 1.54E-03

Crack
effective
diffusion

coefficient.
Dcro«

(cmj/s)

1 4.55E-04

Thickness of
capillary

zone,
U,

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'IS
(unltless)

1 6.65E-02 |

Area of
crack.
Acroc*
(cm2)

1 3.84E+02 I

Total
porosity In
capillary

zone,
na

(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.31E+31 |

Air-tilled
porosity In
capillary

zone,
"acz

(cmVcms)

0.050 1

Vadose zone
effective
diffusion

coefficient.
De"v

(cm2/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

4.88E-06 |

Water-filled
porosity In
capillary

zone,
9w,C2

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n'"u a

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone.,
Cby.l6ng

(ng/m3)

3.89E-01

Floor-
wall

seam
perimeter,

XCKX*
(cm)

1 3,844 !

Total
overall

effective
diffusion

coefficient,
D",

(cm2/s)

| 1.90E-04 |

Unit
risk

factor.
URF

Gig/mV

1 NA I

Reference
cone.,

RfC
(mg/m3)

2.0E-02 |

EE-01\Chlorobenzene. ''ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ua/L) Chemical

| 100414

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(1 5 or 200 cm)

| 1800

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Ethylbenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

1 15 1 442 1 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

S.L 1 1

ENTER
Vadose zone

soil dry-
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 ! 25 250

EE-01\Ethylbenzene.xls\DATENTER
K-29



INTERMEDIATE CALCULATIONS SHEET

I
to
O

Vadose /adose zon«
Source-
building

separation,
L,

(cm)

1 427

Bldg.
ventilation

rate,
Qou.usng
(cm3/s)

1 5.63E+04

Diffusion
path

length,
La

(cm)

zone soil
alr-fllled
porosity,
c

(cmVcm3)

1 0.130 I

Area of
enclosed

space
below
grade.

AB

(cm2)

1 9.24E+05 I

Convection
path

length.
LP

(cm)

effective
total fluid
saturation.

s,.
(cmj/cm3)

0.642 I

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04 |

Source
vapor
cone..
^WJ'C»

(ug/m3)

Vadose zone
soil

Intrinsic
permeability,

ki
(cm2)

1.67E-09

Crack
depth
below
grade.
'croc*

(cm)

15

Crack
radius,

^ciock

(cm)

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

I 10,155 1

Average
vapor

flow rate
into bldg..

Q»,
(cmVs)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-m5/mol)

3.18E-03

Crack
effective
diffusion

coefficient.
Dcroc'<

(cm2/s)

Thickness of
capillary

zone.
Uc,

(cm)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

| 1.37E-01 |

Area of
crack
Acroc'<

(cm2)

Total
porosity In
capillary

zone,
n«

(cnrvVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Air-filled
porosity In
capillary

zone,
"acj

(cmVcm3)

0.050 I

Vadose zone
effective
diffusion

coefficient.
n"1D v

(cm2/s)

4.60E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone,
e««

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n«nu „

(cm2/s)

3.1 IE-05

Infinite
source
bldg.
cone..
CtHjildng

Gig/m3)

Floor-
wall

seam
perimeter,

*-CfOC'<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D9",

(cm2/s)

I 1.44E-04 |

Unit
risk

factor,
URF

(lig/m3)'1

Reference
cone..

RfC
(mg/m3)

1 427 T^ 15 1 2.46E+05 1 0.10 | 8.35E-01 | 4.60E-04 I 3.84E+02 | 6.13E+30 | 4.02E-06 | 9.90E-01 1 NA 1 l.OE+00 1

EE-01\Ethylbenzene.)I "ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES11 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/L) Chemical

| 91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 2300

ENTER

Depth
below grade

to water table.
LWT

(cm)

Naphthalene |

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

1 15 1 442 SIL I 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cnrvVcm3)

1.5 | 0.43 0.3 i

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/vr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 25G

EE-01 \Naphthalene.xls\DATENTER
K-31



INTERMEDIATE CALCULATIONS SHEET

I
Ul
NJ

Vadose \/adose zon«
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity,

ea
v

(cm3/cm3)

effective
total fluid

saturation
s,.

(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cmj)

Vadose zone
soil

relative air
permeability,

k,fl
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
La

(cm)

Total
porosity In
capillary

zone,
"«

(cmVcm3)

Air-filled
porosity In
capillary

zone,
8QC!

(cm'/cm3)

Water-filled
porosity In
capillary

zone.
e«,cj

(cm'/cm3)

Floor-
wall

seam
perimeter,

Xw«*
(cm)

1 427

Bldg.
ventilation

rate,
®oj long

(cmVs)

1 0.130 I

Area of
enclosed

space
below
grade,

AB
(cm2)

0.642 I

Crack-
to-total
area
ratio,

n
(unltless)

1.67E-09

Crack
depth
below
grade,

ZC.CCK
(cm)

1 0.519 \

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv.,s
(cal/mol)

8.65E-10

Henty's law
constant at

ave. groundwater
temperature,

HIS

(atm-mVmol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H',s
(unitless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D""

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D"",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
Id

(cm)

| 9.24E+05 |

Convection
path

length.
Lp

(cm)

4.I6E-04 1

Source
vapor
cone..
C-souice

(ua/m3)

15

Crack
radius.

'croclc

(cm)

1 12,913 1

Average
vapor

flow rale
Into bldg..

QK,
(cmVs)

I.52E-04

Crack
effective
diffusion

coefficient.
Dc,cc<

(cm2/s)

I 6.55E-03 1

Area of
crack,
AC™*
(cm2)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

4.70E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.62E-04

Infinite
source
bldg.
cone..
CtMtfng

(ufl/m3)

I 4.17E-04 |

Unit
risk Reference

factor, cone..
URF RfC

Gig/mV (mg/m3)

1 427 1 15 1 1.51E+04 | 0.10 1 8.35E-01 | 4.70E-04 1 3.84E+02 I 1.40E+30 | 7.70E-06 1 1.16E-01 1 NA I 1.4E-01 |

EE-01\Naphthalene.x| ;RCALCS



DATA ENTRY SHEET
|

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ng/D Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

IF
(15 or 200 cm)

2250

ENTER

Depth
below grade

to water table.
Uvr

(cm)

Benzene j

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

1 15 442 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL | |

ENTER
Vadose zone

soil dry
bulk density.

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
O

(crr^/cm3)

1.5 1 0.43 | 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency.

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250 I

EE-02\Benzene.xls\DATENTER
K-33



INTERMEDIATE CALCULATIONS SHEET

I
U)

Vadose i/adose zon«
Source-
building

separatloa
L,

(cm)

1 427

Bldg.
ventilation

rate.
Qoj.lo'no

(cm3/s)

I 5.63E+04

Diffusion
path

length.
U

(cm)

zone soil
air-filled
porosity.

ea
v

(cmj/cmj)

I 0.130 |

Area of
enclosed

space
below
grade,

AB

(cm2)

1 9.24E+05 I

Convection
path

length,

Lp
(cm)

effective
total fluid
saturattoa

St.
(cnrvYcm3)

0.642 |

Crack-
to-total
area
ratio.
1

(unitless)

4.16E-04 I

Source
vapor
cone..
r-
v^WJ'C«

(lig/m3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

1.67E-09

Crack
depth
below
grade.

Zcicc'<
(cm)

15

Crack
radius.

fclCKX

(cm)

Vadose zone
soil

relative air
permeability,

k,fl
(cm2)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHVa!3

(cal/mol)

1 8,122

Average
vapor

flow rate
into bldg..

«»i
(crnVs)

Vadose zone
soil

effective vapor
permeability,

kv
(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-m'/mol)

1 2.69E-03

Crack
effective
diffusion

coefficient.
Dc<oc*

(cm2/s)

Thickness of
capillary

zone,
U*

(cm)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unitless)

| 1.16E-01 |

Area of
crack.
ACIOC*

(cm2)

Total
porosity In
capillary

zone,
n«

(cmVcm3)

0.43 |

Vapor
viscosity at
ave. soil

temperature,
His

(g/cm-s)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

Alr-tllled
porosity In
capillary

zone,
"aa

(cm'/cm1)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D»"v

(cm2/s)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

Water-filled
porosity In
capillary

zone,
^w.cr

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n«tt
U C!

(cm2/s)

4.03E-05

Infinite
source
bldg.
cone..
CbuHSng

(ns/m3)

Floor-
wall
seam

perimeter.
Xaoctc

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D",

(cm2/s)

I 1.82E-04 |

Unit
risk

factor.
URF

(ng/m3)-'

Reference
cone..

RfC
(mg/m3)

1 427 1 15 1 2.60E+05 | 0.10 I 8.35E-01 1 5.42E-04 I 3.84E+02 \ 1 .43E+26 | 4.74E-06 | 1.23E+00 I 8.3E-06 | NA |

EE-02\Benzene ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter °X° in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone.,

Cw
(MO/0 Chemical

4350

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

1 15 442 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(crr^/cm3)

1.5 1 0.43 j 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 250

EE-02\Chlorobenzene.xls\DATENTER
K-35



INTERMEDIATE CALCULATIONS SHEET

I
UJen

Vadose /adose zont
Source-
bulldlng

separation,
L,

(cm)

zone soil
air-filled
porosity.

ea
v

(cms/cm3)

effective
total fluid

saturation.
s,.

(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability,

k,0
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
L=z

(cm)

Total
porosity In
capillary

zone,
n«

(cmVcm3)

Alr-fllled
porosity In
capillary

zone.
QQCI

(cms/cm3)

Water-filled
porosity In
capillary

zone,
9w,cz

(cm3/cm3)

Floor-
wall

seam
perimeter,

XCFOC*

(cm)

1 427

Bldg.
ventilation

rate,
Qou.iong
(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade,

A.
(cm2)

0.642 |

Crack-
to-total
area
ratio,
1

(unitless)

1.67E-09

Crack
depth
below
grade,

^CfCCX

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hre

(alm-mVmol)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unitless)

0.43 I

Vapor
viscosity at
ave. soil

temperature,
His

(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D^v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n«rfu c!

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D",

(cm2/s)

I 5.63E+04

Diffusion
path

length,
Ld

(cm)

1 9.24E+05 I

Convection
path

length,
LP

(cm)

4.16E-04 |

Source
vapor
cone.,
CjoufC*

0»g/m3)

15

Crack
radius,

'croc'<

(cm)

1 9.803

Average
vapor

flow rate
Into bldg.,

owl
(cm3/s)

1 1.54E-03

Crack
effective
diffusion

coefficient,
Dc,oc<

(cm'/s)

I 6.65E-02 |

Area of
crack.
"c'ock

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.66E-05

Infinite
source
bldg.
cone.,
C&jildng

(ng/m3)

| 1.90E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ug/mV (mg/m1)

1 427 1 15 1 2.89E+05 | 0.10 I 8.35E-01 I 4.55E-04 1 3.84E+02 I 1.31E+31 | 4.88E-06 | 1.41E+00 I NA | 2.0E-02 |

EE-02\Chlorobenzene.x/ TERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATfiR CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(MO/0

425

ENTER

Depth
below grade

to water table,
1-wr

(cm)

Chemical

Chloroform |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

15 442 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cnr^/cm3)

1.5 1 0.43 | 0.3 !

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 i 25 250

EE-02\Chlorcform.xls\DATENTER
K-37



INTERMEDIATE CALCULATIONS SHEET

I
Ul
00

Vadose /adose zone
Source-
building

separatioa
It

(cm)

1 427

Bldg.
ventilation

rate.
Q&jildng

(cm'/s)

1 5.63E+04

Diffusion
path

length,
to

(cm)

1 427

zone soil
air-filled
porosity,

e0
v

(cm3/cm3)

I 0.130 |

Area of
enclosed

space
below
grade.

A8

(cm2)

1 9.24E+05 I

Convection
path

length.
Lp

(cm)

1 15 I

effective
total fluid
saturatfoa

s»
(cmVcm3)

0.642 I

Crack-
to-total
area
ratio.
1

(unltless)

4.16E-04 1

Source
vapor
cone.,
CKj:c,

(wa/m3)

3.41E+04 |

Vadose zone
soil

intrinsic
permeability.

ki
(cm2)

1.67E-09

Crack
depth
below
grade,

Zc«x*
(cm)

15

Crack
radius.

'creek

(cm)

0.10

Vadose zone
soil

relative air
permeability,

k,0
(cm2)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv.,,5

(cal/mol)

1 7,554

Average
vapor

flow rate
Into bldg..

a*.
(cmVs)

I 8.35E-01

Vadose zone
soil

effective vapor
permeability,

kv
(cm2)

1 8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature,

H*
(atm-m'/mol)

1 1.86E-03 1

Crack
effective
diffusion

coefficient.
Dao«

(cm2/s)

I 6.43E-04

Thickness of
capillary

zone,
LCI

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H',,
(unltless)

I 8.02E-02 |

Area of
crack.
Aerac*
(cm2)

1 3.84E+02 1

Total
porosity in
capillary

zone,
nc,

(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

I 1.12E+22 |

Air-filled
porosity in
capillary

zone.
eac,

(cmVcm3)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D*v

(cm2/s)

6.43E-04 I

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

5.56E-06 |

Water-filled
porosity In
capillary

zone.
8w.cz

(cm'/cm1)

0.380

Capillary
zone

effective
diffusion

coefficient.
D*"a

(cm2/s)

5.30E-05

Infinite
source
bldg.
cone.,
Cbuwng

(Ufl/m3)

1.89E-01

Floor-
wall

seam
perimeter.

Xcrocil

(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D«",

(cm2/s)

1 2.3 IE-04 |

Unit
risk

factor.
URF

Oia/mV

1 2.3E-05 |

Reference
cone..

RfC
(mg/m3)

NA I

EE-02\Chloroform.)( 'ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(UQ/L) Chemical

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 195

ENTER

Depth
below grade

to water table.
LWT

(cm)

Naphthalene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

C°C)

15 1 442 SIL 1 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability]

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv
(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 i 25 250 !

EE-02\Naphthalene.xls\DATENTER
K-39



INTERMEDIATE CALCULATIONS SHEET

£>
O

Vadose /adose zon«
Source-
building

separation,
I,

(cm)

1 427

Bldg.
ventilation

rate.
Qtxjiltfng

(cm'/s)

1 5.63E+04

Diffusion
path

length,
La

(cm)

zone soil
all-filled
porosity,

6oV

(cm3/cm3)

1 0.130 I

Area of
enclosed

space
below
grade,

A8

(cm2)

I 9.24E405 |

Convection
path

length,
Lp

(cm)

effective
total fluid
saturation,

s,.
(cm3/cm3)

0.642 I

Crack-
to-total
area
ratio,

n
(unitless)

4.16E-04 |

Source
vapor
cone..
Cjo.jrc«

(ug/m3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cmj)

1.67E-09

Crack
depth
below
grade,

Zaock
(cm)

15

Crack
radius,

rc/oci<
(cm)

Vadose zone
soil

relative air
permeability.

k,0
(cm3)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv.is
(cal/mol)

I 12,913

Average
vapor

flow rate
Into bldg.,

Qsoil
(cm3/s)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H*
(atm-m'/mol)

1 1.52E-04

Crack
effective
diffusion

coefficient,
paock

(cm2/s)

Thickness of
capillary

zone,
Lcz

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

KB
(unitless)

I 6.55E-03 |

Area of
crack,
Aaac<
(cm2)

Total
porosity In
capillary

zone.
HCI

(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

Uts
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

Air-filled
porosity In
capillary

zone,
^aci

(cmVcm3)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm'/s)

4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity In
capillary

zone,
6w,cz

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
D"-CI

(cm'/s)

2.62E-04

Infinite
source
bldg.
cone.,
C&jlisng

(nfl/m3)

Floor-
wall

seam
perimeter,

'x^ock

(cm)

1 3,844 1

Total
overall

effective
diffusion

coefficient
D",

(cm2/s)

| 4.17E-04 |

Unit
risk

factor,
URF

(ufl/mV

Reference
cone..

RfC
(mg/m3)

| 427 1 15 1 1.28E+03 | 0.10 I 8.35E-01 1 4.70E-04 1 3.84E<02 I 1.40E+30 | 7.70E-06 | 9.83E-03 1 NA 1 1.4E-01 |

EE-02\Naphlhalenel TERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(na/L) Chemical

| 79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 49.5

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Trichloroethytene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

1 15 1 442 1 SIL 1 10 I

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability.
soil vapor kv

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density.

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 1 0.43 ! 0.3

ENTER
Target
risk tor

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

EE-02\Trichloroethene.xls\DATENTER
K-41



INTERMEDIATE CALCULATIONS SHEET

Vadose yadose zon« Vadose zone Vadose zone Vadose zone Total Alr-fllled Water-filled Roor-

I
*»
NJ

Source-
building

separatloa
L,

(cm)

zone soil
alr-fllled
porosity.

6aV

(cms/cmj)

effective
total fluid
saturation.

s»
(cmj/cmj)

soil
Intrinsic

permeability,
k,

(cm2)

soil
relative air

permeability,
Kig

(cm2)

soil
effective vapor
permeability,

kv
(cm})

Thickness of
capillary

zone.
Lc,

(cm)

porosity In
capillary

zone,
n«

(cmVcm3)

porosity In
capillary

zone,
^acz

(cmVcm1)

porosity In
capillary

zone,
6w,Cl

(cmVcm5)

wall
seam

perimeter,
Xcfocv
(cm)

1 427

Bldg.
ventilation

rate,
QojilOng

(cmVs)

| 0.130 |

Area of
enclosed

space
below
grade,

A,
(cm2)

0.642 |

Crack-
to-total
area
ratio,
1

(unllless)

1.67E-09

Crack
depth
below
grade.

Z«ac«
(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,tS
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-mVmol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'is
(unltless)

0.43 1

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"" CI

(cm2/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
D'",

(cm2/s)

I 5.63E+04

Diffusion
path

length,
U,

(cm)

I 9.24E+05 |

Convection
path

length.
Lp

(cm)

4.16E-04 |

Source
vapor
cone..
Cjoufce

(ug/m3)

1 15

Crack
radius.

(CfOC<

(cm)

1 8,557

Average
vapor

flow rate
Into bldg..

Q»i
(cmVs)

I 4.79E-03

Crack
effective
diffusion

coefficient,
D"00"

(cm3/s)

| 2.06E-01 |

Area of
crack.
"crock

(cm2)

USE-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

4.83E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.93E-05

Infinite
source
bldg.
cone.,
CbuikJng

(Mfl/m3)

1 1.39E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(nfl/mV (mg/m3)

1 427 1 15 I 1.02E+04 |I 0.10 | 8.35E-01 1 4.83E-04 I 3.84E+02 1 2.11E+29 | 3.93E-06 | 4.01E-02 1 1.7E-06 | NA I

EE-02\Trlchloro8thene.» TERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(nfl/L) Chemical

620

ENTER

Depth
below grade

to water table,
LWT

(cm)

1

ENTER

scs
soil type

Benzene |

ENTER

Average
soil/

groundwater
temperature,

directly above Ts

water table (°C)

15 506 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm'Vcm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC
(yrs)

ENTER

Exposure
duration.

ED
(Yrs)

ENTER

Exposure
frequency.

EF
(davs/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

AA-l-S1\Benzene.xls\DATENTER
K-43



INTERMEDIATE CALCULATIONS SHEET

Vadose i/adose zone
Source-
building

separation
L,

(cm)

1 491

Bldg.
ventilation

rate.
Qoj.lo'ng

(cmVs)

I 5.63E+04

Diffusion
path

length,
U

(cm)

zone soil
air-filled
porosity.

ea
v

(cm'/cm3)

I 0.130 |

Area of
enclosed

space
below
grade,

A6

(cm2)

1 9.24E+05 |

Convection
path

length.

U.
(cm)

effective
total fluid
saturation,

s,.
(cm'/cm3)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04 |

Source
vapor
cone..
Ciojrco

(ng/m3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

ZGIOC*

(cm)

15

Crack
radius.

<croc'<

(cm)

Vadose zone
soil

relative air
permeability.

k-0
(cm')

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH»,TS
(cal/mol)

1 8,122

Average
vapor

flow rate
Into bldg.,

Qw,
(cm3/s)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-mVmol)

1 2.69E-03

Crack
effective
diffusion

coefficient.
pace*

(cm'/s)

Thickness of
capillary

zone.
U*

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unltless)

| 1.16E-01 |

Area of
crack.
Acroc*

(cm2)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Alr-fllled
porosity In
capillary

zone.
"aci

(cmVcm3)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D'"v

(cm'/s)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone,
"w.a

(cmVcm')

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"a

(cm'/s)

4.03E-05

Infinite
source
bldg.
cone.,
C&jJrfng

Gig/m5)

Floor-
wall

seam
perimeter,

Xc/oct
(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D'«,

(cm'/s)

1 1.99E-04 I

Unit
risk

factor.
URF

(ug/m3)'1

Reference
cone.,

RfC
(mg/m3)

1 491 1 15 1 7.18E+04 | 0.10 | 8.35E-01 1 5.42E-04 | 3.84E+02 I 1.43E+26 I 4.58E-06 | 3.29E-01 I 8.3EJ06 I NA |

AA-l-S1\Benzene.>/ -ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES11 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(na/L) Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

| 8700

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 1 506 1 SIL I 10 I

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

P,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

6W
V

(cnrWcm3)

1.5 | 0.43 | 0.3 !

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncaranogens.
THQ

(unitless)

ENTER
Averaging

time for
carcinogens.

ATC
(vrs)

ENTER
Averaging

rime for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(davs/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 t 25 I 25 250 :

AA-l-Sl\Chlorobenzene.xls\DATENTER
K-45



INTERMEDIATE CALCULATIONS SHEET

«>at

Vadose i/adose zone
Source-
building

sepatatloa
L,

(cm)

zone soil
alr-fllled
porosity.

ea
v

(cmVcm3)

effective
total fluid
saturation.

St.
(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,0
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone,
Lc:

(cm)

Total
porosity In
capillary

zone.
ncl

(cm3/cm3)

Air-filled
porosity In
capillary

zone.
"ac:

(cm'/cm3)

Water-filled
porosity In
capillary

zone.
9w,cz

(cm3/cm3)

Floor-
wall

seam
perimeter,

Xaoc*
(cm)

1 491

Bldg.
ventilation

rate.
Q&jiiono

(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade,

AB

(cm2)

0.642 |

Crack-
to-total
area
ratio,

n
(unltless)

1.67E-09

Crack
depth
below
grade.

^CfCC'<

(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHvis
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

HB

(atm-mj/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H1*
(unitless)

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(a/cm-s)

1 0.050 I

Vadose zone
effective
diffusion

coefficient,
D«"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
r>»"U C!

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D",

(cm2/s)

I 5.63E+04

Diffusion
path

length,
Lo

(cm)

T9.24E+05 1

Convection
path

length.
I*

(cm)

4.16E-04 I

Source
vapor
cone..
C»jrco

(ug/m3)

15

Crack
radius.

JCfCC<

(cm)

1 9,803 I

Average
vapor

flow rale
into bldg.,

Q»!

(cmVs)

I.54E-03

Crack
effective
diffusion

coefficient,
D0™*

(cm2/s)

| 6.65E-02 |

Area of
crack.
ACKX*
(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

| 4.55E-04 1

Infinite
source
indoor

attenuation
coefficient.

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone..
C&jlltfno

(ua/m3)

I 2.05E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ufl/mV (mg/mj)

1 491 1 15 1 5.78E+05 I 0.10 I 8.35E-01 | 4.55E-04 1 3.84E+02 I 1.31E+31 I 4.68E-06 I 2.71E+00 1 NA | 2.0E-02 |

AA-l-S1\Chlorobenzene.x>'">lTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES x

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/D Chemical

| 75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

| 970

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Vinyl chloride (chloroethene) |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

1 15 1 506 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(cm3/cm3)

1.5 0.43 j 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk tor quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 ! 250

AA-!-S1\VinylChloride.xls\DATENTER
K-47



INTERMEDIATE CALCULATIONS SHEET

7*
I

Vadose \/adose zon<
Source-
building

separation.
L,

(cm)

1 491

Bldg.
ventilation

rate,
Qojilo'ng

(cm'/s)

I 5.63E+04

Diffusion
path

length.
u

(crn^

zone soil
air-filled
porosity.

90
V

(cmVcm3)

I 0.130 |

Area of
enclosed

space
below
grade.

A3

(cm2)

1 9.24E+05 I

Convection
path

length.
Lp

(cm)

effective
total fluid
saturation.

s,.
(cmVcm3)

0.642 |

Crack-
to-total
area
ratio,
1

(unltless)

4.16E-04 1

Source
vapor
cone..
CjoUIC*

(ug/m3)

Vadose zone
soil

Intrinsic
permeability.

k.
(cm2)

1.67E-09

Crack
depth
below
grade,

ZCKX:<

(cm)

15

Crack
radius.
'croc*

(cm)

Vadose zone
soil

relative air
permeability.

kfg

(cm2)

1 0.5)9 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv-is
(cal/mol)

1 5,000 I

Average
vapor

flow rate
Into bldg..

QIO.I

(cmVs)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

8.65E-10 1

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-m'/mol)

1.73E-02 1

Crack
effective
diffusion

coefficient.
Dc.Dck

(cm2/s)

Thickness of
capillary

zone.
U,

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H1*
(unitless)

7.46E-01 |

Area of
crack.
AC.CC<

(cm2)

Total
porosity In
capillary

zone,
na

(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

Us
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

Air-filled
porosity In
capillary

zone.
^acz

(cm'/cm3)

0.050 I

Vadose zone
effective
diffusion

coefficient,
Den

V

(cm2/s)

6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone.
®w,cl

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
n°"u a

(cm2/s)

2.70E-05

Infinite
source
bldg.
cone..
Ctyjiidng

Gig/m5)

Floor-
wall

seam
perimeter.

XCTOCIC

(cm)

1 3,844 ]

Total
overall

effective
diffusion

coefficient.
De",

(cmj/s)

1 1.54E-04 I

Unit
risk

factor.
URF

(ufl/mV

Reference
cone..

RfC
(mg/m3)

1 491 1 15 1 7.24E+05 1 0.10 I 8.35E-01 | 6.43E-04 1 3.84E+02 1 1.11E+22 | 3.82E-06 I 2.76E+00 I 8.4E-05 | NA |

AA-l-S1Wlnyl Chlorlde.x/ 'ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw

OiO/L)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

15

| 120

ENTER

Depth
below grade

to water table,
LWT

(cm)

506

*

Chemical

Benzene |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging

time for
carcinogens.

ATC
(yrs)

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

10 I

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

V V
Pb n

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

8W
V

(cmVcm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration.
ATNC ED
(yrs) (yrs)

0.3 !

ENTER

Exposure
frequency.

EF
(days/yr)

70 25 I 25 250

AA-!-S2\Benzene.xls\DATENTER
K-49



INTERMEDIATE CALCULATIONS SHEET

I
uio

Vadose vfadose zon«
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity,

c
(cm3/cm3)

effective
total fluid
saturation,

s,.
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability,

k,8
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
Lcz

(cm)

Total
porosity In
capillary

zone.
"cz

(cmVcm3)

Air-filled
porosity In
capillary

zone.
9ocz

(cmVcm3)

Water-filled
porosity In
capillary

zone.
9w.cz

(cmVcm5)

Floor-
wall

seam
perimeter,

Xcroc*

(cm)

1 491

Bldg.
ventilation

rate.
QOJKS.IB
(cm3/s)

I 0.130 |

Area of
enclosed

space
below
grade,

A»
(cm2)

0.642 I

Crack-
to-total
area
ratio,
1

(unltless)

1 1.67E-09

Crack
depth
below
grade.
^croc*
(cm).

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH.,*
(cal/mol)

1 8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-m3/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
Den

V

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
Deft

C!

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D*",

(cm2/s)

| 5.63E+04

Diffusion
path

length.
L0

(cm)

1 9.24E+05 1

Convection
path

length,
Lp

(cm)

4.I6E-04 !

Source
vapor
cone.,
CWJK.

(ug/m3)

1 15

Crack
radius,

'crock

(cm)

| 8,122

Average
vapor

flow rate
Into bldg..

Q»»
(cm3/s)

1 2.69E-03 |

Crack
effective
diffusion

coefficient,
Dci«*

(cm2/s)

1.16E-01 |

Area of
crack,
Ac™*

(cm2)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

5.42E-04 I

Infinite
source
Indoor

attenuation
coefficient,

ot
(unltless)

4.03E-05

Infinite
source
bldg.
cone.,
Cbunong

(ufl/m3)

I 1.99E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)-' (mg/m3)

I 491 1 15 1 1.39E+04 I1 0.10 1 8.35E-01 1 5.42E-04 | 3.84E+02 I 1.43E+26 I 4.58E-06 | 6.37E-02 I 8.3E-06 | NA |

AA-l-S2\Benzenex/ ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw
fra/i)

1 x |

Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 3200

ENTER

Depth
below grade

to water fable.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

1 15 1 506 1 SIL I 10 (

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cnrvVcm3)

1.5 1 0.43 \ 0.3

ENTER
Target
risk tor

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

AA-l-S2\Chlorobenzene.xls\DATENTER
K-51



INTERMEDIATE CALCULATIONS SHEET

Vadose v/adose zon« Vadose zone Vadose zone Vadose zone Total Air-filled Watei-fllled Floor-

I
Wl
NJ

Source-
building

separation.
Li

(cm)

491

Bldg.
ventilation

rate.
Qojltfno

(cm3/s)

5.63E+04

Diffusion
path

length.
U

(cm)

491

zone soil
all-filled
porosity,
c

(cm3/cm3)

1 0,130

Area of
enclosed

space
below
grade.

A6
(cm1)

1 9.24E+05

Convection
path

length,

LP
(cm)

1 15

effective
total fluid
saturation,

s,.
(cm'/cm3)

0.642

Crack-
to-total
area
ratio,

n
(unitless)

4.16E-04

Source
vapor
cone.,
Ciojfce

(ug/ms)

2.13E+05

soil
Intrinsic

permeability.
k,

(cm2)

1.67E-09

Crack
depth
below
grade.

^c.oc'<
(cm)

15

Crack
radius.

rcfock

(cm)

0.10

soil
relative air

permeability.
k,0

(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH,,is
(cal/mol)

9,803

Average
vapor

(low rate
Into bldg..

Owl

(cmVs)

8.35E-01

soil
effective vapor
permeability,

kv
(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-mj/mol)

| 1.54E-03

Crack
effective
diffusion

coefficient,
Dc.«*

(cm2/s)

1 4.55E-04

Thickness of
capillary

zone,
Lcz

(cm)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'IS
(unitless)

I 6.65E-02 |

Area of
crack,
AC/OC*

(cm2)

1 3.84E+02 1

porosity In
capillary

zone,
n«

(cm3/cm3)

0.43 I

Vapor
viscosity at

ave. soil
temperature.

tits
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.31E+31 I

porosity In
capillary

zone,
Oaa

(cm3/cm3)

0.050 |

Vadose zone
effective
diffusion

coefficient,
DeK

V
(cm2/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.68E-06 |

porosity In
capillary

zone.
9w,cz

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n'"u a

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone..
CbuiltSng

(ug/m3)

9.96E-01

wall
seam

perimeter,
AcfOC*

(cm)

1 3,844

Total
overall

effective
diffusion

coefficient.
D-,

(cm2/s)

| 2.05E-04

Unit
risk

factor.
URF

(lia/m3)'

I NA

Reference
cone..

RfC
(mg/m1)

2.0E-02

AA-l-S2\Chlorobenzene.y 'TERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(MO/L) Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

| 180

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Trichtoroethytene

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 1 506 1 SIL 1 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone
soil water-filled

porosity,
ew

v

(cm3/cm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(Yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 ! 25 250

AA-l-S2\Trichloroethylene.xls\DATENTER
K-53



INTERMEDIATE CALCULATIONS SHEET

7S
I

Source-
building

separation.
L,

(cm)

1 491

Bldg.
ventilation

rate.
GWfno
(cm3/s)

1 5.63E+04

Diffusion
path

length.
L.,

(cm)

Vadose
zone soil
air-filled
porosity.

6oV

(cmVcm3)

| 0.130

Area of
enclosed

space
below
grade.

AB

(cm2)

I 9.24E+05

Convection
path

length,
lp

(cm)

i/adose zon«
effective
total fluid
saturation.

s,.
(cmVcm3)

1 0.642 I

Crack-
to-total
area
ratio.
1

(unltless)

I 4.16E-04 |

Source
vapor
cone.,
CajKt

(ng/m3)

Vadose zone
soil

intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

ZC'OC'<

(cm)

15

Crack
radius.

'crack

(cm)

Vadose zone
soli

relative air
permeability.

k,8
(cm2)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv.,s
(cal/mol)

1 8,557 1

Average
vapor

flow rate
Into bldg..

QKM

(cm3/s)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

HIS

(atm-mVmol)

4.79E-03 I

Crack
effective
diffusion

coefficient.
rjcroac

(cm2/s)

Thickness of
capillary

zone,
Lc,

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'is
(unltless)

2.06E-01 I

Area of
crack.
AC,OC<

(cm2)

Total
porosity In
capillary

zone.
ncz

(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Alr-fllled
porosity In
capillary

zone,
"aci

(cmVcm3)

I 0.050 |

Vadose zone
effective
diffusion

coefficient,
Den

V

(cm!/s)

I 4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone.
«««

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
D""c,

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone..

Ctyj^ng

(ng/m3)

Floor-
wall

seam
perimeter,

Xc<oc<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

I 1.53E-04 I

Unit
risk

factor,
URF

Otg/mV

Reference
cone..

RfC
(mg/m3)

1 491 1 15 I 3.71E+04 | 0.10 I 8.35E-01 | 4.83E-04 I 3.84E+02 1 2.11E+29 ]| 3.81E-06 | 1.41E-01 I 1.7E-06 | NA I

AA-l-S2\Trichloroethylene.x ERCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(1 5 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
CMO/L) Chemical

240

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Vinyl chloride (chbroethene) |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

15 506 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

6W
V

(cnrvVcm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

ENTER
Averaging

time for
carcinogens,

ATC

(yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/vr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 I 25 I 25 250

AA-l-S2\VinylChloride.xls\DATENTER
K-55



INTERMEDIATE CALCULATIONS SHEET

I
ui

Vadose Vadose zon«
Source-
building

separation.
L,

(cm)

zone soil
all-filled
porosity,
c

(cm'/cm1)

effective
total fluid
saturattoa

S,,
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

Kfg

(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
W,

(cm)

Total
porosity In
capillary

zone,
na

(cmVcm3)

Alr-fllled
porosity in
capillary

zone.
"acz

(cm'/cm3)

Water-filled
porosity In
capillary

zone.
VW.Ci

(cmVcm1)

Floor-
wall

seam
perimeter,

Xaort

(cm)

I 491

Bldg.
ventilation

rate,
Qiyj'long

(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade,

A6

(cm2)

0.642 |

Crack-
to-total
area
ratio.

'1
(unltless)

1.67E-09

Crack
depth
below
grade.

Zaoe'<
(cm)

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,is
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-m3/mol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'*
(unilless)

0.43 1

Vapor
viscosity at

ave. soil
temperature.

Hts
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient
n*"
U v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
n'"u cz

(cm2/s)

1 3,844 \

Total
overall

effective
diffusion

coefficient,
D6",

(cm2/s)

I 5.63E+04

Diffusion
path

length.
u

(cm)

1 9.24E+05 1

Convection
path

length.
LP

(cm)

[ 4.16E-04 1

Source
vapor
cone ,
Clource

(wg/m3)

15

Crack
radius.

rcrock

(cm)

I 5,000 I

Average
vapor

flow rate
Into bldg..

Q«i
(cmVs)

1.73E-02

Crack
effective
diffusion

coefficient.
Dc/«*

(cm2/s)

| 7.46E-01 |

Area of
crack.
AC,OC*
(cm2)

1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

6.43E-04 T

Infinite
source
Indoor

attenuation
coefficient,

a
(unitless)

2.70E-05

Infinite
source
bldg.
cone..
Cfjlltfng

(wg/m3)

I 1.54E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/mV (mg/m3)

1 491 1 15 1I 1.79E+05 | 0.10 I 8.35E-01 1 6.43E-04 1 3.84E+02 I 1.11E+22 I 3.82E-06 | 6.83E-01 I 8.4E-05 | NA 1

AA-l-S2Winyl Chloride.xf ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw

(Mfl/D Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

IF
(15 or 200 cm)

| 680

ENTER

Depth
below grade

to water table,
LWT

(cm)

Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

1 15 1 506 SIL 1 10 I

ENTER
Vadose zone

SCS
soiltype

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 1 0.43 1 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

EE-12\Benzene.xls\DATENTER
K-57



INTERMEDIATE CALCULATIONS SHEET

I
W1oo

Vadose i/adose zone
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.
c

(cmVcm3)

effective
total fluid
saturation.

s,.
(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability.

k.
(cm2)

Vadose zone
soil

relative air
permeability.

krg

(cm2)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone.
l«

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

Air-filled
porosity In
capillary

zone.
®QCI

(cmVcm1)

Water-filled
porosity In
capillary

zone.
9w,ci

(cmj/cm3)

Floor-
wall

seam
perimeter.

Xaock

(cm)

1 491

Bldg.
ventilation

rate,
Q&jilrfng

(cm'/s)

I 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642 |

Crack-
to-total
area
ratio.
1

(unltless)

1.67E-09

Crack
depth
below
grade.

ZCICCK
(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHVis
(cal/mol)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature,

H0

(alm-m3/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unitless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
n«"D v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n"1U Cl

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D*",

(cm2/s)

1 5.63E+04

Diffusion
path

longth,
l«

(cm)

1 9.24E+05 I

Convection
path

length,
LP

(cm)

4.16E-04 1

Source
vapor
cone.,
c~•-'lomce

(ug/m3)

15

Crack
radius,

rcrocic

(cm)

1 8,122 1

Average
vapor

flow rate
Into bldg.,

0,0.1

(cm'/s)

2.69E-03 I

Crack
effective
diffusion

coefficient.
pcrack

(cm2/s)

1.16E-01 |

Area of
crack.
"croc*

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.03E-05

Infinite
source
bldg.
cone.,
^building

(ug/m3)

I 1.99E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ufl/mV (mg/m3)

1 491 1 15 I 7.87E+04 | 0.10 I 8.35E-01 1 5.42E-04 | 3.84E+02 1 1.43E+26 | 4.58E-06 1 3.61E-01 I 8.3E-06 | NA I

EE-12\Benzene.x^



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES11 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw
(MQ/L)

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 1400

ENTER

Depth
below grade

to water table,
LWT

(cm)

x I

Chemical

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

1 15 1 506 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv
(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
0

(cm3/cm3)

1.5 0.43 ! 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

EE-12\Chlorobenzene.xls\DATEIMTER
K-59



INTERMEDIATE CALCULATIONS SHEET

I
CT1
O

Vadose ^adose zon«
Source-
building

separation,
L,

(cm)

1 491

Bldg.
ventilation

rate.
Q0.Jllong

(cm3/s)

1 5.63E+04

Diffusion
path

length,
U

(cm)

zone soil
alr-fllled
porosity,
e

(cmVcm3)

I 0.130 |

Area of
enclosed

space
below
grade.

A8

(cm2)

1 9.24E+05 1

Convection
path

length.
Lp

(cm)

effective
total fluid
saturatkm

s,.
(cm'/cm3)

0.642 |

Crack-
to-total
area
ratio,
1

(unltless)

4.16E-04 |

Source
vapor
cone..
Cio.jrc«

(uo/m3)

Vadose zone
soil

Intrinsic
permeability,

k.
(cm2)

1.67E-09

Crack
depth
below

• grade,
Zero*

(cm)

15

Crack
radius,
'croc*

(cm)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

1 0.519 1

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

1 9,803 1

Average
vapor

(low rate
Into bldg..

Q»i
(cm3/s)

Vadose zone
soil

effective vapor
permeability,

kv
(cm2)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature,

Hts

(atm-m3/mol)

1.54E-03 I

Crack
effective
diffusion

coefficient,
DC.CK*

(cm2/s)

Thickness of
capillary

zone,
Lcz

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H're
(unltless)

6.65E-02 I

Area of
crack,
Acrcx*

(cm2)

Total
porosity In
capillary

zone.
na

(cmVcm3)

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Alr-fllled
porosity In
capillary

zone.
6aa

(cmVcm')

I 0.050 |

Vadose zone
effective
diffusion

coefficient.
D»n

V

(cm2/s)

I 4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

Water-filled
porosity In
capillary

zone.
Sw.ci

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
p«tt

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone.,
CcxMdng

(ng/m3)

Floor-
wall

seam
perimeter,

Xc«x*
(cm)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

I 2.05E-04 |

Unit
risk

factor,
URF

Gtg/m3)'

Reference
cone.,

RfC
(mg/m5)

1 491 1 15 1 9.30E+04 | 0.10 1 8.35E-01 | 4.55E-04 | 3.84E+02 I 1.31E+31 I 4.68E-06 | 4.36E-01 1 NA | 2.0E-02 |

EE-12\Chlorobenzene x/ rERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only.
no clashes)

ENTER
Initial

groundwater
cone..

Cw
(na/D

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

750

ENTER

Depth
below grade

to water table.
LWT

(cm)

Chemical

Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

15 506 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone
soil water-filled

porosity.
o

(cnr /̂cm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250 !

EE-14\Benzene.xls\DATENTER
K-61



INTERMEDIATE CALCULATIONS SHEET

I<n
tSJ

Vadose v/adose zone
Source-
building

separation,
L,

(cm)

zone soil
air-filled
porosity,

ea
v

(cmVcm5)

effective
total fluid
saturation.

s»
(cm3/cm3)

Vadose zone
soil

intrinsic
permeability.

kt

(cm2)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
La

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

Alr-fllled
porosity In
capillary

zone,
"acz

(cm'/cm1)

Water-filled
porosity In
capillary

zone,
"w,cz

(cmVcm3)

Floor-
wall

seam
perimeter,

Xcracf
(cm)

1 491

Bldg.
ventilation

rate.
®t>jil6ng

(cm3/s)

I 0.130 |

Area of
enclosed

space
below
grade,

AB

(cm3)

0.642 |

Crack-
to-total
area
ratio,

n
(unltless)

1.67E-09

Crack
depth
below
grade.

^C'CC*

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV,,S
(cal/mol)

[ 8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-m'/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

HSs
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D*"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D«n

Cl

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 9.24E+05 I

Convection
path

length.
UP

(cm)

4.16E-04 I

Source
vapor
cone..
Cjourc*

(ltg/m5)

15

Crack
radius.

fctcc<

(cm)

1 8,122

Average
vapor

flow rate
Into bldg..

QWI
(cmVs)

1 2.69E-03 |

Crack
effective
diffusion

coefficient.
Dao«

(cm2/s)

1.16E-01 |

Area of
crack.
"CfOC'<

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

5.42E-04 |

Infinite
source
indoor

attenuation
coefficient.

«
(unitless)

4.03E-05

Infinite
source
bldg.
cone.,

CtxJllong

(ng/m3)

I 1.99E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)'1 (mg/m3)

1 491 1 '5 1 8.68E+04 | 0.10 I 8.35E-01 I 5.42E-04 1 3.84E+02 1 1.43E+26 1 4.58E-06 I 3.98E-01 I 8.3E-06 | NA |

EE-14\Benzene. TERCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in 'YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone.,

Cw
(MQ/L) Chemical

3800

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

TS
(°C)

1 15 506 1 SIL | 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

Kv

(cm2)

SIL I I

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitiess)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cnrvVcm3)

1.5 1 0.43 | 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitiess) (unitiess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 | 250 |

K-63 EE-14\Chlorobenzene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation.
L,

(cm)

Vadose
zone soil
alr-fllled
porosity.

9a
v

(crrvVcm3)

/adose zon«
effective
total fluid
saturation.

s,.
(cnV/cm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k'fl
(cm2)

Vodose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Ua

(cm)

Total
porosity In
capillary

zone.
"a

(cnryVcrn3)

Alr-fllled
porosity In
capillary

zone.
60/c,

(cnrVVcm3)

Water-filled
porosity In
capillary

zone.
6WC2

(cnV/cm3)

Floor-
wall
seam

perimeter.
Xc,<x*

(cm)

1 491 I 0.1301 0.642 I 1.67E-09 I 0.519 1 8.6SE-10 I 68.18 1 0.43 1 0.050 I 0.380 1 3,844 1

Bldg.
ventilation

rate.
Qbulldn,,

(cm3/s)

Area of
enclosed

space
below
grade,

Ae

(cm2)

Crack-
to-total
area
ratio.

ti
(unities?)

Crack
depth
below
grade.

Zaock

(cm)

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

Henry's law
constant at

ave. groundwater
temperature.

H,,
(atm-m3/mol)

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

Vadose zone
effective
diffusion

coefficient.
D'V

(cm2/s)

Capillary
zone

effective
diffusion

coefficient,
Doff

CZ

(cm2/s)

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
L,,

(cm)

1 9.24E+05 1

Convection
path

length.
Lp

(cm)

4.16E-04 1

Source
vapor
cone..
CIOI/C.

(ua/m3)

15

Crack
radius.

'c*ock

(cm)

1 9,803

Average
vapor

flow rate
Into bldg.,

0,01

(cm3/s)

1 1.54E-03

Crack
effective
diffusion

coefficient.
DrJOeK

(cm2/s)

1 6.65E-02

Area of
crack.
AC.OCK
(cm2)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone.,
CbuMnn

(ua/m3)

| 2.05E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(UQ/mV (mg/m3)

I 491 1 15 I 2.53E+05 I 0.10 I 8.35E-01 1 4.6SE-04 1 3.84E+02 I 1.31E+31 | 4.68E-06 | 1.18E+00 1 NA | 2.0E-02 I

EE-14\Chlorobanzene.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw

Gia/D

1 x Zl

Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

Lf
(1 5 or 200 cm)

| 44

ENTER

Depth
below grade

to water table,
LWT

(cm)

1

ENTER

SCS
soil type

Benzene |

ENTER

Average
soil/

groundwater
temperature,

directly above Ts

water table (°C)

1 15 I 466 1 SIL 1 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

P>v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitiess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitiess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitiess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 I 25 1 25 250

EEG-109\Benzene.xls\DATENTER
K-65



INTERMEDIATE CALCULATIONS SHEET

I
01

Vadose \fadose zone
Source-
building

separation,
L,

(cm)

zone soil
alr-lllled
porosity,

e0
v

(cm3/cm3)

effective
total fluid
saturation.

s,.
(cmVcm3)

Vadose zone
soli

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

Vadose zone
soil

effective vapor
permeability.

ky
(cm2)

Thickness of
capillary

zone,
Uz

(cm)

Total
porosity in
capillary

zone.
r>cz

(cmVcm3)

Air-filled
porosity In
capillary

zone.
6a«

(cmVcm3)

Water-filled
porosity In
capillary

zone,
9w,a

(cmj/cmj)

Floor-
wall

seam
perimeter.

Xc-ock

(cm)

I 451

Bldg.
ventilation

rate,
QfHUfng

(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade,

AD
(cm2)

0.642 I

Crack-
to-total
area
ratio,
1

(unitless)

1.67E-09

Crack
depth
below
grade.

ZCIGC*

(cm)

1 0.5)9 I

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,,s
(cal/mol)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-mj/mol)

68.18 1

Henry's law
constant at

ave. groundwater
temperature.

H',s
(unitless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D«rr

V

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n«"u cz

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D"1!

(cm2/s)

1 5.63E+04

Diffusion
path

length,
U,

(cm)

1 9.24E+05 |

Convection
path

length.

Lp
(cm)

4.16E-04 I

Source
vapor
cone..
cw.

(ug/m3)

15

Crack
radius.

'crock

(cm)

1 8,122 |

Average
vapor

flow rate
Into bldg..

QIC.I

(cmVs)

2.69E-03 I

Crack
effective
diffusion

coefficient,
Dc.«k

(cm2/s)

1.16E-01 I

Area of
crack,
"clock
(cm2)

1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

5.42E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.03E-05

Infinite
source
bldg.
cone.,
CWn»

(Hfl/m»)

1 1.88E-04 I

Unit
risk Reference

factor, cone..
URF RfC

Gig/mV (mg/m3)

1 451 1 15 1 5.09E+03 | 0.10 I 8.35E-01 | 5.42E-04 I 3.84E+02 1 USE +26 | 4.68E-06 | 2.38E-02 1 8.3E-06 | NA |

EEG- 109\Benzene.)^ TERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (ehter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(1 5 or 200 cm)

15

ENTER
Vadose zone

SCS
soillype

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

YES

ENTER
Initial

groundwater
cone..

Cw
(MO/10

76

ENTER

Depth
below grade

to water table.
LWT

(cm)

466

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

x

Chemical

Chloroform |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Averaging

time for
carcinogens,

ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10 |

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

P,v

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 | 0.43 !

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration.
ATNC ED
(yrs) (vrs)

0.3 |

ENTER

Exposure
frequency.

EF
(days/yr)

70 25 I 25 1 250

EEG-109\Chloroform.xls\DATENTER
K-67



INTERMEDIATE CALCULATIONS SHEET

AI

Vadose /adose zone
Source-
building

separation.
L,

(cm)

zone soil
alr-flllod
porosity.
c

(cm3/cm3)

effective
total fluid
saturation.

s,.
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability,

Kfg

(cm2)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone,
La

(cm)

Total
porosity In
capillary

zone.
"ci

(cmVcm3)

Alr-fllled
porosity In
capillary

zone,
9ac*

(cm'/cm3)

Water-filled
porosity In
capillary

zone,
9w,C2

(cmVcm3)

Floor-
wall

seam
perimeter,

*-CIOClC

(cm)

1 451

Bldg.
ventilation

rate.
Qtxjilrfng

(cm'/s)

1 0.130 I

Area of
enclosed

space
below
grade,

AB

(cm2)

0,642 [

Crack-
to-total
area
ratio,

n
(unltless)

1.67E-09

Crack
depth
below
grade,

ZaocK
(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv,i$

(cal/mol)

8.65E-10 1

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-mVmol)

68.18 I

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unltless)

0.43 |

Vapor
viscosity at
ave. soil

temperature,
His

(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D'"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n"1<-> CI

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D"1,

(cm2/s)

1 5.63E+04

Diffusion
path

length.
La

(cm)

1 9.24E+05 I

Convection
path

length.
LP

(cm)

4.16E-04 f

Source
vapor
cone.,
Cjourc*

(ng/m3)

15

Crack
radius,

rc/ocic

(cm)

1 7,554 1

Average
vapor

flow rate
Into bldg..

OKI

(cm3/s)

1.86E-03 1

Crack
effective
diffusion

coefficient.
rjc/oc"

(cm2/s)

8.02E-02 |

Area of
crack,
Acroc*

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

6.43E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

5.30E-05

Infinite
source
bldg.
cone.,
Ctjoiiong

(ng/m3)

1 2.40E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)-' (mg/m3)

1 451 1 15 1 6.09E+03 | 0.10 1 8.35E-01 | 6.43E-04 1 3.84E+02 1 1.12E+22 ] 5.49E-06 | 3.34E-02 1 2.3E-05 | NA |

EEG-109\Chlorofonn.y •'TERCALCS



RBCA Tool Kit for Chemical Releases, Version 1.2

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

530.8
General Case Construction

(cm)
(cm)
(cm)

0
0

o 0
— ff—

(cm)
(cm)

(cm)

\(cm)

Site Name: Sauget Area 1
Location: yauget Illinois
Compl By Angola

Job ID: MLE.Area G MIBK
Date: 1-Uec-UO

Column VadoseJZojie
Predominant USCS Soil Type [

°r ( CalcuiateT
Total porosity ———————
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net Infiltration estimate __

or (

Capl||ary_Frlnge
tJults (?)

or

NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

II
or

0.002
7.57

3. Commands and Options
Main Screen ]

Set Units
Use Default

Values
( PrlnFsheet

( Help



RI3CA SITH ASSESSMENT

2 OF 3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

llNDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNOWATER: VAPOR INTRUSION

INTO ON-SITE BUILDINGS

Constituents of Concern
|Melhyl-2-pentanone, 4-

Bnpotur* Continuation
1) Source Medium

Groundwater Cone, (mg/i)
1.4E-1

2) NAF Value (m«a/i)
Receptor

Commercial
3.3E+3

3) Exposure Medium
Indoor Ale POE Cone. (mo/m"3) (I)/ (2)

Commercial
4.2E-5

4) Exposure Mulllpller
(EFxEO)/(AT»3DS) (unllleii)

Commercial
6.8E-1

5) Average Inhalation Exposure
Concentration (mo'mA3) (3) x M)

Commercial
2.9E-5

r NOTE: AT a Averaging time (days) EF » Exposure frequency (daysfyr) ED = Exposure duration (yr) NAF a Natural allenuatlon (actor POE = Point of exposure
Site Name: Saugel Area 1 Dale Completed: 1-Dec-00
Site Location: Saugel Illinois Job ID: MLE:Area Q MIBK
Completed By: Angela



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

YES

ENTER
Initial

Chemical
CAS No.

(numbers only.
no dashes)

groundwater
cone.,

Cw
(ng/L) Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(1 5 or 200 cm)

| 347.8

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts
C°C)

15 1 530.8 1 SIL I 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

Kv

(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

Fill Area G\Benzene.xls\DATENTER
K-71



INTERMEDIATE CALCULATIONS SHEET

I
>vl
tVJ

Vadose yadose zon«
Source-
building

so potation,
l-i

(cm)

515.8

Bldg.
ventilation

rate.
**D Jic ng

(cm3/s)

5.63E+0/1

Diffusion
path

length.
U

(cm)

zone soil
ait-filled
porosity.

e0
v

(cmVcrrr)

| 0.130

Atea of
enclosed

space
below
grade.

As

(cm')

I 9.24E+05

Convection
path

length.
U

(cm)

effective
total fluid
salutation,

s,.
(cirr'/cnrr)

0.642 |

Clack-
to-total
area
ratio.

n
(unitless)

4.16E-04 |

Source
vapot
cone..
CK.-.,

(ng/nrr)

Vadose zone
soil

inttinsic
petmeability.

k
(cm2)

1.67E-09

Crack
depth
below
grade.

z™
(cm)

15

Crack
radius.

'ccc<

(cm)

Vadose zone
soil

relative ait
permeability.

K.,

(cm2)

1 0.519

Enthalpy of
vaporization at

ave. gtoundwatet
temperature.

AHV.,S
(cal/mol)

1 8,122

Avetage
vapot

flow tate
into bldg.,

QK,
(cm°/s)

Vadose zone
soil

effective vapot
petmeabllity.

kv
(cm2)

8.65E-10

Henty's law
constant at

ave groundwatet
temperature.

H,
(atm-m3/mol)

1 2.69E-03

Ctack
effective
diffusion

coefficient.
pace*

(cm2/s)

Thickness of
capillary

zone.
Lcz

(cm)

| 68.18

Henry's law
constant at

ave. groundwater
temperature.

H';s
(unitless)

I 1.16E-01

Area of
ctack
/Wc<

(cm2)

lotal
potosily in
capillaty

zone.
r>a

(cmj/cm")

0,43

Vapoi
viscosity at

ave. soil
temperature

l»;s
(g/cm-s)

Air-filled
porosity in
capillary

zone.
acz

(cmVcm3)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
De"v

(cm2/s)

Water-filled
porosity in
capillary

zone.
e«c!

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
n°"U ci

(cm2/s)

1.75EO4

Exponent of
equivalent
foundation

Peclet
numbet.
exp(Pe')
(unitless)

I 5.42E-04

Infinite
soutce
Indoot

attenuation
coefficient,

«
(unitless)

4.03E-05

Infinite
soutce
bldg.
cone..

Cb,j,ic ng

(na/m3)

Floot-
wall

seam
perimetet.

AC(CC<

(cm)

3,844 1

Total
overall

effective
diffusion

coefficient,
D"",

(cm'/s)

2.05E-O4 |

Unit
risk Reference

factor, cone..
URF RfC

(uQ/m3)' (mg/m3)

515.8 1 15 4.03E+04 | 0.10 | 8.35E-01 5.42E-04 3.84E+02 1.43E+26 | 4.53E-06 | 1.82E-01 8.3E-06 | NA 1

Fill Area GVBenzene.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (erW"X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone..

Cw
(W3/L)

466.1

ENTER

Depth
below grade

to water table,
LWT

(cm)

*

Chemical

Chlorobenzene |

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 530.8 SIL 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

KV

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone
soil water-filled

porosity,
6W

V

(cm3/cm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(Yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250 !

Fill Area G\Chlorobenzene.xls\DATENTER
K-73



INTERMEDIATE CALCULATIONS SHEET

I
•vl

Source -
building

separation,
Li

(cm)

| 515.8

Bldg.
ventilation

rate.

Or... era

(cm3/s)

[ 5.63E+04

Diffusion
path

length.
LO

(cm)

| 515.8

Vadose
zone soil
air-filled
porosity,

00
V

(cm3/cm3)

0.130

Area of
enclosed

space
below
grade.

A3

(cm2)

/adose zon<
effective
total fluid
saturation,

S:e

(cmVcm5)

I 0.642 |

Crack
to-total
area
ratio.

n
(unitless)

Vadoso zone
soil

intrinsic
permeability.

k.
(cm2)

1.67E-09

Crack
depth
below
grade,

Zc.cc<

(cm)

9.24E+05

Convection
path

length,
Lp

(cm)

15

1 4.I6E-04 |

Source
vapor
cone..
C,-.:c,

(ug/rrr)

| 3.10E+04 |

15

Crack
radius,
rcrcc<

(cm)

0.10

Vadose zone
soil

relative air
permeability,

k.0
(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,,s
(cal/mol)

9,803

Average
vapor

flow rate
Into bldg..

QK>I

(cmVs)

8.35E-01

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

8.65E-IO

Henry's law
constant at

ave groundwatei
temperature.

H*
(alm-mVmol)

Thickness of
capillary

zone.
U,

(cm)

68.18

Heniy's law
constant at

ave. groundwater
temperature.

H'IS
(unitless)

1.54E-03

Crack
effective
diffusion

coefficient,
Dc.-cc<

(cm2/s)

6.65E-02

Area of
crack,
AC.-CCX

(cm2)

4.55E-04 3.84E+02

Total
porosity in
capillary

zone,
'\i

(cmVcm"')

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

1.31E+31

Air-filled
porosity In
capillary

zone.
Baci

(cmVcm3)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D v

(cm2/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unitless)

4.61E-06 |

Water-filled
porosity in
capillary

zone.
Bw.CI

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
L* cz

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone.,
Coj.lcng

(ug/m3)

1.43E-01

Floor-
wall

seam
perimeter.

Xc:cc<

(cm)

\ 3,844 |

Total
overall

effective
diffusion

coefficient.
D";

(cm2/s)

| 2.1 IE-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ng/m~) " (mg/m3)

I NA | 2.0E-02

Fill Area G\Chlorobenzene.xl<^NTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (dnter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(ug/L) Chemical

230.5

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Naphthalene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 530.8 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL | 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

e,v
(cmVcm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

ENTER
Averaging

time for
carcinogens.

ATC
(yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 ! 1

Used to calculate risk-based
qroundwater concentration.

70 ! 25 I 25 250

Fill Area G\Naphthalene.xls\DATENTER
K-75



INTERMEDIATE CALCULATIONS SHEET

Vadose ^adose zone
Source- •
building

separation.
L,

(cm)

I 515.8

Bldg.
ventilation

rate.
^*c j c ng

(cm3/s)

zone soil
air-filled
porosity,

90
V

(cnrr'/cnr)

| 0.130 |

Area of
enclosed

space
below
grade.

A;

(cm2)

effective
total fluid
saturation,

S,0
(crn3/cnr)

0.642

Crack-
to-total
area
ratio,

n
(unitless)

Vadose zone
soil

Intrinsic
permeability.

k
(cm2)

1.67E-09

Crack
depth
below
grade.

Zc,cc<

(cm)

Vadose zone
soil

relative air
permeability,

Kg
(cm2)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,.s
(cal/mol)

Vadoso zono
soil

effective vapor
permeability.

kv

(cm2)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperalure.

llis
(atm-m3/mol)

Thickness of
capillary

zone,
U,

(cm)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unitless)

Total
porosity in
capillary

zone.
"ci

(cmVcm0)

0.43

Vapor
viscosity at

ave. soil
temperalure,

fiS

(g/cm-s)

Air-filled
porosity in
capillary

zone.
Bac;

(cmVcrrO

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
D"'v

(cm2/s)

Water-filled
porosity in
capillary

zone.
ew.«

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
D«"a

(cm2/s)

Floor-
wall

seam
perimeter.

V"crcc<

(cm)

3,844 I

Total
overall

effective
diffusion

coefficient
D8",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 9.24E-.05 I

Convection
path

length,
Lp

(cm)

4.16E-04

Source
vapor
cone.,
CK:C,

(ug/m3)

15

Crack
radius.

'c.-cc<

(cm)

1 12,913

Average
vapor

flow rate
into bldg..

Q».
(cm3/s)

| 1.52E-04

Crack
effective
diffusion

coefficient.
Dc.c«

(cm2/s)

| 6.55E-03 |

Area of
crack.
A<cc<

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

| 4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

2.62E-04

Infinite
source
bldg.
cone.,
Cb,cn0

(ug/m3)

4.25E04 |

Unit
risk Reference

factor, cone..
URF RfC

(Hfl/m3)' (mg/m3)

I 515.81 '5 | 1.51E+03 0.10 I 8.35E-01 | 4.70E-04 I 3.84E+02 | 1.40E+30 I 7.07E-06 | 1.07E-02 NA | 1.4E-01

Fill Area Q\Naphthalene.xls\INTCRCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES I I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

127184

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
Cna/L)

20.5

ENTER

Depth
below grade

to water table.
LWT

(cm)

Chemical

Tetrachloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 530.8 SIL 10 1

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability,

soil vapor
permeability)

kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density,

P,v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unities)

ENTER
Vadose zone

soil water-filled
porosity.

C'
(cmVcm3)

1.5 0.43 j 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

Fill Area G\Tetrachloroethene.xls\DATENTER
K-77



INTERMEDIATE CALCULATIONS SHEET

-J
00

Vadose /adose zon«
Source-
building

separation.
1:

(cm)

[ 515.8

Bldg.
ventilation

tale.
Qoong

(cm°/s)

I 5.63E+04

Diffusion
path

length.
La

(cm)

I 515.8

zone soil
air -filled
porosity,

OoV

(cnV/cm5)

1 0.130 |

Area of
enclosed

space
below
gtade.

As

(cm2)

I 9.24E+05 |

Convection
path

length.
LP

(cm)

1 15 I

effective
total fluid

saturation.
s.

(cnv'/cm3)

0.642 |

Crack-
to-total
area
ratio.

n
(unilless)

4.16E-04 |

Source
vapor
cone.,
Cso_:C9

(ufl/nV)

6.9 IE +03 |

Vadose zone
soil

intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade.

^C'CCX

(cm)

15

Crack
radius.

rc-cck

(cm)

1 0.10

Vadose zone
soil

relative all
permeability.

k,g
(cm2)

| 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

1 9,553 |

Average
vapor

flow rate
Into bldg..

0K1

(cmVs)

I 8.35E-01 |

Vadose zone
soil

elfective vapor
permeability.

kv

(cm?)

8.65E-10 |

1 lenry's law
constant at

ave. groundwater
temperature.

H:s

(atm-mVmol)

I 7.83E-03 |

Crack
effective
diffusion

coefficient,
Dc-cc<

(cm2/s)

| 4.39E-04 |

Thickness of
capillary

zone.
Lcz

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H',
(unltless)

3.37E-01 |

Area of
crack.
ACCC<

(cm2)

3.84E+02 I

Total
porosity in
capillary

zone.
n«

(crrV/cm°)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

I»TS

(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unilless)

1.94E+32 |

Air-filled
porosity in
capillary

zone.
^acr

(cm3/cm5)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D8"v

(cm2/s)

4.39E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

3.25E-06 |

Water-filled
porosity in
capillary

zone.
6«C7

(cmVcm5)

0.380

Capillary
zone

effective
diffusion

coefficient.
netlu cz

(cm2/s)

2.33E-05

Infinite
source
bldg.
cone..

Cb>:o.ig

(ug/m3)

2.24E-02

Floor-
wall

seam
perimeter,

*c-nc<

(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
Defl,

(cm2/s)

| 1.31E-04 |

Unit
risk

factor.
URF

(ng/m3r

| 5.8E-07 |

Reference
cone..

RfC
(mg/mj)

NA |

Fill Area GVTelrachloroothone.xhMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (ehter"X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw

(ua/D

108883

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

15

| 862.8

ENTER

Depth
below grade

to water fable.
LWT

(cm)

1 530.8

y
A

Chemical

Toluene |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

1

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

ENTER
Averaging
time for

carcinogens.
ATC
(yrs)

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

V VPb n

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 ! 0.43

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration,

ATNC ED
(yrs) (yrs)

0.3 |

ENTER

Exposure
frequency.

EF
(days/yr)

70 25 ! 25 250

Fill Area G\toluene.xis\DATENTER
K-79



INTERMEDIATE CALCULATIONS SHEET

I
00o

Vodose i/adose zone
Source -
building

separation,
L,

(cm)

zone soil
air-filled
porosity,

ec"
(cmj/cmj)

effective
total fluid

saturation,
s»

(cm3/cnr)

Vadose zone
soil

intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k.fl
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm*)

Thickness of
capillaiy

zone.
U,

(cm)

Total
porosity In
capillary

zone,
nc;

(cm'/cm3)

Air-filled
porosity in
capillary

zone.
Oaci

(cm°/cm°)

Water-filled
porosity In
capillary

zone.
6««

(cnv'/cnr)

Floor-
wall

seam
perimeter.

XCIQCX

(cm)

615.8

Bldg.
ventilation

rate.
Qo.lcro

(cnvVs)

| 0.130 1

Area of
enclosed

space
below
grade.

A3

(cm2)

0.642 |

Crack-
to-total
area
ratio,

n
(unllless)

1.67E-09

Crack
depth
below
grade.

^c<cc<

(cm)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AKos
(cal/mol)

1 8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature.

His

(alm-m3/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'is
(unitless)

0.43

Vapor
viscosity at

ave. soil
temperature

liis
(g/cm-s)

I 0.050 |

Vadose zone
effective
diffusion

coefficient,
D8"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
0"V,

(cm'/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D"',

(cm2/s)

5.63E+04

Diffusion
path

length.
U,

(cm)

1 9.24E+05 1

Convection
path

length.

l«
(cm)

4.16E-04 I

Source
vapor
cone..
pv-^jcjfce

(ng/m3)

15

Crack
radius.

lc,cc<

(cm)

I 9,154

Average
vapor

flow rate
into bldg..

Q,o

(cmVs)

1 2.92E-03

Crack
effective
diffusion

coefficient,
DC'OC<

(cm2/s)

1.26E-01 I

Area of
crack.
AC;CC<

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

I 5.34E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a

(unitless)

3.66E-05

Infinite
source
bldg

cone..
CG_ c-g

(ng/m3)

I 1.91E-04 |

Unit
risk Reference

factor, cone..
URF R(C

(ns/m3)-' (mg/m3)

515.8 1 15 I 1.09E+05 | 0.10 | 8.35E-01 1 5.34E-04 1 3.84E+02 | 3.39E+26 | 4.30E-06 | 4.67E-01 | NA | 4.0E-01 |

Fill Area GVtoluene xl*\INTERCAI_CS

(



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(MO/D Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
Q5 or 200 cm)

| 20.9

ENTER

Depth
below grade

to water table,
LWT

(cm)

Trichloroethytene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

15 1 530.8 SIL | 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone
soil water-filled

porosity.
ew

v

(cm3/cm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 ! 25 250

K-81
Fill Area G\Trichioroethylene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Vadose vfadose zon« Vadose zone Vadose zone Vadose zone Total All-filled Water filled Floor-

I
00
NJ

Source-
building

separation.
L;

(cm)

1 515.8

Bldg.
ventilation

rate.
Q'O ,10 ng

(cm3/s)

I 5.63E+04

Diffusion
path

length,
U

(cm)

zone soil
air-tilled
porosity,

00
V

(crn'/cm3)

| 0.130 |

Area of
enclosed

space
below
grade.

A6

(cm2)

1 9.24E+05 |

Convection
path

length,
LP

(cm)

effective
total fluid
saturation.

s»
(cnr/cm"')

0.642 |

Clack-
to-total
area
ratio.

n
(unilless)

4.16E-04 |

Source
vapor
cone..
CK.:,,

Oig/rrr)

soil
intrinsic

permeability,
k

(cm2)

1.67E-09

Crack
depth
below
grade.

Zc,CC<

(cm)

15

Crack
radius.

'c-cc<

(cm)

soil
relative air

permeability.
k.0

(cm2)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV/IS

(cal/mol)

I 8,557

Average
vapor

flow rate
into bldg..

Q«.
(cmVs)

soil
effective vapor
permeability.

kv

(cm2)

I 8.65E-10 |

Henry's law
constant at

ave, groundwater
temperature.

His

(atm-mVmol)

I 4.79E-03 |

Crack
effective
diffusion

coefficient,
Dc,cc<

(cmVs)

Thickness of
capillary

zone,
U,

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'rs

(unitless)

2.06E-01 |

Area of
crack.
^CfCC'<

(cm2)

porosity in
capillary

zone.
"<•»

(cm3/cnrO

0.43

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unilless)

porosity In
capillary

zone,
Oac;

(cm'/cm3)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
De"v

(cm2/s)

I 4.83E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

porosity In
capillary

zone.
Bw.c;

(cmVcnv')

0.380

Capillary
zone

effective
diffusion

coefficient,
D6"u cz

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone..
pv-'Oj.'C.^g

(ng/m3)

wall
seam

perimeter.
Xc-cc<

(cm)

I 3,844 |

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

I 1.59E-04 |

Unit
risk

factor.
URF

(ug/m3)'

Reference
cone..

RfC
(mg/m3)

| 515.81 15 I 4.31E+03 | 0.10 | 8.35E-01 1 4.83E-04 I 3.84E+02 1 2.11E+29 I 3.76E-06 | 1.62E-02 I 1.7E-06 [ NA I

Fill Area G\Trlchloroelhylene.x>-"NTERCALCSr



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwaterconc. below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(na/D

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

| 8.6

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chemical

Vinyl chloride (chloroethene)

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 1 530.8 SIL 1 10

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability.
soil vapor kv

permeability) (cm )

SIL I

ENTER
Vadose zone

soil dry
bulk density,

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 0.43 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
grcundwater concentration.

70 1 25 ! 25 25C

I Area GWinyl Chloriae.xlsXDATENTER
K-83



INTERMEDIATE CALCULATIONS SHEET

7S
I

Source-
building

separation.
L,

(cm)

Vadose
zone soil
air-filled
porosity.

00
V

(cmj/cm3)

i/adose zone
effective
total fluid
saturation.

s.
(cmVcm3)

Vadose zone
soil

intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Uz

(cm)

Total
porosity in
capillary

zone.
<\l

(cmVcnr)

Air-filled
porosity in
capillary

zone.
acf

(cm3/cm3)

Water-filled
porosity In
capillary

zone.
9«c;

(cm3/cm3)

Floor-
wall

seam
perimeter.

Xc.-cc<

(cm)

I 515.8

Bldg.
ventilation

rale.
Q.x.cn.g

(cmVs)

| 0.130

Area of
enclosed

space
below
grade,

AE

(cm?)

| 0.642 |

Crack-
to-total
area
ratio.

n
(unitless)

1.67E-09

Crack
depth
below
grade.
Zc,cc<

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH,.,S
(cal/mol)

1 8.65E-10 j

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-m3/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'IS
(unitless)

0.43

Vapor
viscosity at

ave. soil
temperature.

H;s
(g/cm-s)

1 0.050 |

Vadose zone
effective
diffusion

coefficient,
D8"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D cz

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
De",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 9.24E+05

Convection
path

length.
Lp

(cm)

1 4.16E-04 1

Source
vapor
cone.,
C.O.-C.

(ng/m3)

15

Crack
radius.

rc.-cc<

(cm)

1 5,000

Average
vapor

flow rate
Into bldg..

0,0,

(cm3/s)

1 1.73E-02

Crack
effective
diffusion

coefficient.
(JC,C«

(cm2/s)

I 7.46E-OI |

Area of
crack
Ac,CC<

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

| 6.43EO4 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

2.70E-05

Infinite
source
bldg.
cone.,
Ccj,on8

(ng/m3)

I 1.60E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)' (mg/m3)

1 515.8r 15 ] 6.41E+03 | 0.10 | 8.35E-01 I 6.43E-04 1 3.84E+02 I 1.11E+22 I 3.78E-06 | 2.43E-02 I 8.4E-05 | NA I

Fill Area GWInyl Chlorlde.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw
(nfl/L)

1 x |

Chemical

| 79345

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

1 5.7

ENTER

Depth
below grade

to water table.
LWT

(cm)

| 1,1,2,2-Tetrachloroethane |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

1 15 1 693.6 1 SIL I 10 I

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm )

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitiess)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(cmVcm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitiess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitiess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
qroundwater concentration.

70 25 I 25 250 I

Fill Area H\1,1,2,2-Tetrachioroethane.xls'OATENTER
K-85



INTERMEDIATE CALCULATIONS SHEET

7s
I

00
CTi

Vadose /adose zone
Source-
building

separation.
L

(cm)

zone soil
air-filled
porosity,

60
V

(cm3/cm3)

effective
total fluid
saturation.

Sre

(cm3/cm3)

Vadose zone
soil

intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
LC;

(cm)

Total
porosity In
capillary

zone,
nc,

(cmVcm3)

Alr-fllled
porosity in
capillary

zone,
9QC;

(cmVcm3)

Water-filled
porosity In
capillary

zone,
8w.cz

(cm'/cm3)

Floor-
wall

seam
perimeter,

Xc:cc<

(cm)

| 678.6

Bldg.
ventilation

rate.
Q=. r.'s
(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade.

A8

(cm2)

0.642 |

Crack-
to-total
area
ratio.

'1
(unltless)

1 .67E-09

Crack
depth
below
grade.

Zc.cc<

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-mVmol)

1 68.18 |

Henry's law
constant at

ave. gioundwater
temperature,

H'is
(unitless)

0.43 1

Vapor
viscosity at

ave. soil
temperature,

H;s
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D""v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
V ci

(cm2/s)

\ 3,844 I

Total
overall

effective
diffusion

coefficient.
D""",

(cm2/s)

I 5.63E+04

Diffusion
path

length,
LO

(cm)

I 9.24E+05 |

Convection
path

length.
Lp

(cm)

! 4.16E-04 I

Source
vapor
cone.,
Cjcyco

(ug/m3)

\ 15

Crack
radius.

'c.cc<

(cm)

I 10,540

Average
vapor

flow rate
Into bldg.,

QSOI

(cm3/s)

1 1.34E04

Crack
effective
diffusion

coefficient.
Dccr<

(cm2/s)

| 5.77E-03 |

Area of
crack.
Acrcc<

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

5.65E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

3.13E-04

Infinite
source
bldg.
cone.,
CBj!ong

(Mfl/m3)

| 5.23E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(UB/m3)' (mg/m3)

| 678.6 1 15 11 3.29E+01 |I 0.10I 8.35E-0) 1 5.65E-04 I 3.84E402 1 1.22E+25 1 6.82E-06 | 2.24E-04 I 5.8E-05 | NA |

Fill Area H\1,1,2,2-Tetrachloroelhane xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(1 5 or 200 cm)

ENTER
initial

groundwater
cone..

C-w
(MO/D Chemical

937.8

ENTER

Depth
below grade

to water table,
LWT

(cm)

1
ENTER

SCS
soil type

Benzene |

ENTER

Average
soil/

groundwater
temperature,

directly above Ts

water table (°C)

15 693.6 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crrrVcm3)

1.5 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risK-based
proundwater concentration.

70 25 ! 25 1 250

Fill Area H\Benzene.xls\DATENTER
K-87



INTERMEDIATE CALCULATIONS SHEET

I
00
00

Source-
building

separation,
L,

(cm)

Vadose v
zone soil
air-filled
porosity.

ec
v

(crn3/crn!)

/adose ?on«
effective
total fluid

saturalbn.
S;e

(cnY/crn0)

Vadose zone
soil

intrinsic
permeability.

k,
(cm5)

Vadose zone
soil

relative air
permeability.

k:o

(cm?)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

thickness ot
capillary

zone.

W,
(cm)

Total
porosity in
capillary

zone,
nc;

(cmVcrn3)

Air-filled
porosity In
capillary

zone,
eac,

(cm3/cm3)

Water-filled
porosity In
capillary

zone,
9w.«

(cm3/cm3)

Floor-
wall

seam
perimeter,

Xc,cc<

(cm)

I 678.6

Bldg.
ventilation

rate.
QCjlono

(cm3/s)

| 0.130 |

Area of
enclosed

space
below
grade.

A»
(cm2)

0.642

Crack-
to-total
area
ratio.

n
(unilless)

1.67E-09

Crack
depth
below
grade.

Zc-cc<
(cm)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

8.65E-10

1 lenry's law
constant at

ave. groundwater
temperature.

His
(atm-m3/mol)

[ 68.18

1 lenry's law
constant at

ave. groundwater
temperature.

H'TS

(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature.

('is
(g/cm-s)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
net)D v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D cl

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D"",

(cm2/s)

| 5.63E+04

Diffusion
path

length.
La

r^cm)

| 9.24E+05 |

Convection
path

length.

Lp
(cm)

4.16E-04

Source
vapor
cone.,
Cw,,c.

(Hg/m3)

I 678.6 1 15 I 1.09E+05

15

Crack
radius.

'cc«

(cm)

0.10

8,122

Average
vapor

flow rate
Into bldg.,

Qsoi

(cmVs)

8.35E-01

2.69E-03

Crack
effective
diffusion

coefficient,
pacck

(cm2/s)

5.42E-04

| 1.I6E-01

Area of
crack,
AC,-CC<

(cm2)

| 3.84E+02

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unilless)

USE +26

I 5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unilless)

I 4.18E-06 |

4.03E-05

Infinite
source
bldg.
cone..
Coyio-nj

(H9/m3)

4.54E-01

I 2.41E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)' (mg/m3)

I 8.3E-06 | NA 1

Fill Area H\Benzene.xls\INTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Gig/D

X

Chemical

108907 1391.6 Chlorobenzene j

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 693.6 SIL 10

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability.
soil vapor kv

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(crr^/cm3)

1.5 1 0.43 i 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens. noncarcinogens, carcinogens,
TR THQ ATC

(ur.itiess) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

txposure
duration.

ED
(vrs)

ENTER

txposure
frequency.

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

Fill Area H\Chlorobenzene.xis\DATENTER
K-89



INTERMEDIATE CALCULATIONS SHEET

I
IO
O

Vadose ^adoso zone
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

00
V

(cm3/cm5)

effective
total fluid

saturation.

S-.
(cm' /cm')

Vadose zone
soil

Intrinsic
permeability.

k.
(cm2)

Vadose zone
soil

relative air
permeability.

k.g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.

LC<

(cm)

Total
porosity in
capillary

zone,
n«

(cnV/cnrr)

Air-tilled
porosity in
capillary

zone.
aci

(cm3/cm3)

Water-filled
porosity in
capillary

zone.
6w,a

(cm3/cm3)

Floor-
wall

seam
perimeter.

Xcrcc<

(cm)

1 678.6

Bldg.
ventilation

rate.
Qoj'long

(cm3/s)

1 5.63E+04

Diffusion
path

length,
U

(cm)

I 0.130 |

Area of
enclosed

space
below
grade.

A6

(cm')

1 9.24E+05 I

Convection
path

length,
LP

(cm)

0.642 |

Crack-
to total
aiea
ratio.

1
(unitless)

4.16E-04 |

Sourco
vapor
cone.,
Cic_.-ce

(lig/m;')

1.67E-09

Crack
depth
below
grade.

'crcc*

(cm)

15

Crack
radius.

rc.-cc<

(cm)

| 0.519

Enthalpy of
vaporization at

avo. ground water
temperature.

AHv.iS
(cal/mol)

| 9,803

Average
vapor

(low rate
into bldg..

Q!0,
(cmVs)

1 8.65E-10

Henry's law
constant at

ove. groundwater
temperature,

H;s

(alm-m°/mol)

1 1.54E-03

Crack
effective
diffusion

coefficient,
Dao«

(cm?/s)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'IS
(unitless)

| 6.65E-02 |

Area of
crack,
Acrcc'<

(cm2)

0.43

Vapor
viscosity at

ave. soil
temperature,

(i-s
(g/cm-s)

1.75E04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

1 0.050 |

Vadose zone
effective
diffusion

coefficient,
D9"v

(cm2/s)

I 4.55E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

0.380

Capillary
zone

effective
diffusion

coefficient,
D0"IJ a

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone..
p̂
CJ.Orig

(ua/m3)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D0",

(cm2/s)

| 2.42E-04 1

Unit
risk Reference

factor, cone.,
URF RfC

(ng/m3)' (mg/m3)

I 678.6 1 15 1 9.25E-.04 | 0.10 | 8.35E-01 I 4.55E-04 1 3.84E+02 | 1.31E+31 | 4.19E-06 | 3.88E-01 1 NA | 2.0E-02 I

\
Flit Area HVCtilorobenzene.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

(ug/10 Chemical

67663 120 Chloroform

ENTER
Depth

ENTER ENTER ENTER

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

Depth
below grade

to water table,
LWT

(cm)

scs
soil type

directly above
water table

Average
soil/

groundwater
temperature,

Ts

(°C)

15 693.6 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

1 .OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Fill Area H\Chloroform.xls\DATENTER
K-91



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zone Vadose zone Vadose zone Vadose zone lotal Ait-filled Water-filled Floor-
Source-
building

separation.
Li

(cm)

678,6

Bldg.
ventilation

rate,
GWnB

(cm3/s)

zone soil
air-filled
porosity.

60
V

(cm3/cm3)

| 0.130

Area of
enclosed

space
below
grade.

A8

(cm2)

effective
total fluid
saturation,

s,.
(cmVcnrf)

0.642

Crack-
to-total
area
ratio.

n
(unitless)

soil
Intrinsic

permeability.
k

(cm2)

1.67E-09

Crack
depth
below
grade.

'cfOC*

(cm)

soil
relative air

permeability.
k,8

(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHy.,s
(cal/mol)

soil
effective vapor
permeability.

kv

(cm2)

I 8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature.

His

(atm-m3/mol)

Thickness of
capillary

zone,
LCI

(cm)

68.18

Henry's law
constant at

ave groundwater
temperature.

H's
(unitless)

porosity In
capillary

zone.
nr,

(cm"7cmj)

0.43 |

Vapor
viscosity al

ave. soil
temperature.

lira
(g/crn-s)

porosity in
capillary

zone,
ac;

(cm3/cm3)

0.050 |

Vadose zone
effective
diffusion

coefficient.
De"v

(cmj/s)

porosity in
capillary

zone.
ew,a

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
ne"u Cl

(cm2/s)

wall
seam

perimeter,
yAc:cc<

(cm)

I 3,844

Total
overall

effective
diffusion

coefficient,
D9tl,

(cm2/s)

5.63E+04

Diffusion
path

length.
LO

(cm)

678.6

1 9.24E+05

Convection
path

length.
Lp

(cm)

1 15

4.16E-04

Source
vapor
cone ,
C»,:c«

(ng/m3)

15

Crack
radius,

'c.ccH

(cm)

9.62E+03 0.10

7,554

Average
vapor

flow rate
into bldg.,

QIOI

(cm3/s)

8.35E-01

1 1.86E-03 I

Crack
effective
diffusion

coefficient.
Dc.oc<

(cm2/s)

I 6.43E-04 |

8.02E-02

Area of
crack.
Ac..cc<

(cm2)

3.84E<02

175E04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

1.12E+22 I

6.43E-04 |

Infinite
source
indoor

attenuation
coefficient.

ex
(unilless)

4.90E-06 |

5.30E-05

Infinite
source
bldg.
cone..
Ci>j;ono

(ng/m3)

4.72E-02

| 3.03E-04

Unit
risk

factor.
URF

(lig/m3)"

I 2.3E05

Releronce
cone..

KtC
(mg/nrr)

NA

01
I

Fill Aroa H\Chloroform.xls\INl ERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES11 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

X

Chemical

100414 498.1 Ethylbehzene |

ENTER
Depth

below grade
to bottom

ot enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 693.6 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,

e.v
(crrWcnrO

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250 j

Fill Area H\Ethylbenzene.xls\DATENTER
K-93



INTERMEDIATE CALCULATIONS SHEET

Source -
building

sepaiation,
L,

(cm)

Vadose
zone soil
air-filled
porosity.

60
V

(cm3/cm3)

Nodose zone
effective
total fluid
saturation.

&,
(crn'/cnr)

Vadose zone
soil

intrinsic
permeability.

k,
(cm')

Vadosa zone
soil

relative air
permeability.

k,0
(cm?)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
LCZ

(cm)

Total
porosity In
capillary

zone.
tic,

(cmVcm3)

Air-filled
porosity in
capillary

zone,
OQCZ

(cmVcnV)

Water-filled
porosity In
capillary

zone.
Ow.c,

(cm3 /cm3)

Floor-
wall

seam
perimeter,

y"crcc/

(cm)

1 678.6

Bldg.
ventilation

rate.
^*r>j cng

(cm'/s)

1 5.63E+04

Diffusion
path

length.

lo

(Jem)

I 678.6

| 0.130

Area of
enclosed

space
below
grade.

A5

(cm')

1 9.24E+05

| 0.642

Crack
to-total
area
ratio.

n
(unilless)

]~4.16E-04

1.67E-09 |

Crack
depth
below
grade.

Zc.-cc<

(cm)

0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-mVmol)

15 I

Convection Source
path

length,

I-P
(cm)

1 15

vapor
cone..
Csc.:C9

(|ig/nv)

I 6.8 IE +04

Crack
radius.

'crcc<

(cm)

0.10 |

10,155 |

Average
vapor

flow rate
Into bldg.,

QSC,

(cm3/s)

8.35E-01 |

3.18E-03

Crack
offoctivo
diffusion

coefficient.
pace*

(cm?/s)

4.60E-04

68.18

Henry's law
constant at

ave. groundwater
temperature.

H';s
(unltless)

1.37E-01

Area of
crack
AC.K*

(cm2)

3.84E+02

0.43 |

Vapor
viscosity at

ave. soil
temperature.

(iiS

^g/cm-s)

1.75E04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

6.13E+30 |

0.050 |

Vadose zone
effective
diffusion

coefficient,
DB"v

(cm2/s)

4.60E^)4 |

Infinite
source
Indoor

attenuation
coefficient.

a

(unitless)

3.55E-06 |

0.380

Capillary
zone

effective
diffusion

coefficient.
D""u cz

(cm2/s)

3.1 IE-05

Infinite
source
bldg.
cone..
C^jiong

(uQ/m3)

2.42E-01

3,844 ]

Total
overall

effective
diffusion

coefficient.
Ds",

(cm2/s)

1 .93E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(HQ/m3)1 (mg/m3)

NA | l.OE+00 |

Fill Area H\Ethylbenzene/-\INTERCALCSr



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
Gia/L)

626.3

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chemical

Naphthalene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 693.6 S1L I 10 I

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

kv
(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density,

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm^/cm5)

1.5 1 0.43 I 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 i 1

Used to calculate risk-based
groundwater concentration.

70 25 T 25 ' 25C !

Fill Area HXNaphthalene.xlsVDATENTER
K-95



INTERMEDIATE CALCULATIONS SHEET

I
10

Source
building

separation.
L,

(cm)

1 678.6 |

Bldg
ventilation

rate.
G>c.:c,,0

(cm3/s)

| 5.63E+04 |

Diffusion
path

length.
Lo

(cm)

Vadose
zone soil
air -filled
porosity,

ec
v

(cm3/cnY)

0.130

Area of
enclosed

space
bolow
grade.

A,
(cm2)

9.24E-t05

Convection
path

length.

I-
(cm)

/adose zone
effective
total fluid
saturation.

s,9
(cmVcm3)

0.642

Crack-
to-total
area
ratio,

n
(unilless)

4.16E-04

Source
vapor
cone..
Cjojtce

(ng/m3)

Vadose zone
soil

intrinsic
permeability.

k
(cm2)

1.67E-09

Crack
depth
below
grade.
'&cc<

(cm)

15

Crack
radius,

'c.-cc<

(cm)

1 678.6 | 15 4.IOE+03 0.10

Vadose zone
soil

relative air
permeability.

Kg
(cm2)

0.519

Enthalpy of
vaporization at

avo. ground water
temperature.

AHV,S

(cal/mol)

12,913

Average
vapor

flow rate
into bldg..

Q«,
(cm3/s)

8.35E-01

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

I 8.65E-10 |

Henry's law
constant at

Thickness of
capillary

zone.
u,

(cm)

68.18

Henry's law
constant at

ave. groundwater ave. groundwaler
temperature.

His

(atm-m3/mol)

[ 1.52E-04 |

Crack
effective
diffusion

coefficient.
Dc.cc<

(cm2/s)

I 4.70E-04 |

temperature,
H',

(unltless)

6.55E-03

Area of
crack
/Wc<

(cm2)

3.84E+02

Total
porosity In
capillary

zone.
n«

(cmVcm3)

0.43

Vapor
viscosity at

ave. soil
temperature.

|iis
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1.40E+30

Air-filled
porosity In
capillary

zone,
"aci

(cmVcm3)

I 0.050 |

Vadose zone
effective
diffusion

coefficient.
n«rtu v

(cm2/s)

| 4.70E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unltless)

I 6.15E-06 |

Water-filled
porosity in
capillary

zone.
^w.cz

(cm'/crn3)

0.380

Capillary
zone

effective
diffusion

coefficient.
r>°"U CI

(cm2/s)

2.62E-04

Infinite
source
bldg.
cone..
Cn,lcng

(ng/m1)

2.52E-02

Floor-
wall

seam
perimeter.

XC'GC<

(cm)

1 3,844

Total
overall

effective
diffusion

coefficient.
D9",

(cm2/s)

| 4.35E-04

Unit
risk

factor.
URF

(ng/m3)'

1 NA

Reference
cone..

RfC
(mg/m3)

1.4E-01

Fill Area H\Naphlhalene.xls\INTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwaterconc. below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone.,

Cw
(MQ/L)

19.8

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chemical

Trichloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Is
(°C)

15 693.6 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
O

(cmVcm3)

1.5 0.43 ! 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(Yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

i.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Fill Area H\Trichioroethene.xls\DATENTER
K-97



INTERMEDIATE CAI GUI ATIONS SHE!; I

Vadose /adose zon< Vadose zone Vadoso zone Vadose zone Total Alt tilled Water-tilled Floor-

I
ID
00

Source- zone soil
building air-tilled

separation, porosity.
i, ec

v

(cm) (cm'/cm3)

effective
total fluid
saturation,

s«
(cm!/cm3)

soil soil
intrinsic relative air

permeability, permeability.
k; k:o

(cm3) (cm1)

soil
effective vapoi
permeability.

kv

(cm2)

Thickness of
capillary

zone,
U,

(cm)

porosity In
capillary

zone.
nc,

(cmVcm3)

porosity in porosity In
capillary capillary

zone, zone.
"acl «w.cf

(cmVcm3) (cmVcm3)

wall
seam

perimeter.
Xc.cc<

(cm)

678.6 | 0.130

Area of
enclosed

Bldg. space
ventilation below

rate, grade.

QD.IC.IO A3
(cmVs) (cm*)

5.63E+04 | 9.24E+05

Diffusion Convection
path path

length, length.
L, l-o

(cm) (cm)

678.6 | 15

0.642

Crack-
to-total
area
ratio.

n
(unilless)

4.16E-04

Source
vapor
cone .,
Cjojrce

(lig/m3)

4.08E+03

1.67E-09 | 0.5)9

Crack Enthalpy of
depth vaporization at
below ave. groundwater
giade, temperature.

ZcroC!( AHVriS
(cm) (cal/mol)

15 I 8,557

Average
vapor

Crack flow rate
radius, into bldg..

^CfCCV "1C

(cm) (cmVs)

0.10 | 8.35E-01

8.65E-IO

Henry's law
constant at

ave. groundwater
temperature,

His
(atm-m3/mol)

4.79E-03

Crack
effective
diffusion

coefficient,
pc.cck

(cm2/s)

4.83E-04

68.18

Heniy's law
constant at

ave. groundwate!
temperature.

H';s
(unitless)

2.06E-01

Area of
crack.
Ac,=c<

(cm2)

3.84E+02

0.43

Vapor
viscosity at

ave. soil
temperature,

Cre
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

2.11E+29

0.050 | 0.380

Capillary
Vadose zone zone

effective effective
diffusion diffusion

coefficient, coefficient.
D'-v D9!1

CZ

(cm2/s) (cm2/s)

4.83E-04 | 2.93E-05

Infinite
source Infinite
Indoor source

attenuation bldg.
coefficient, cone..

W COj,ic ng

(unitless) (ug/m3)

3.49E-06 | 1.43E-02

3,844 ]

Total
overall

effective
diffusion

coefficient,
D'",

(cm2/s)

1.89E-04 |

Unit
risk Reference

factor, cone..
URF RIC

(ug/m3)1 (mg/m3)

1.7E-06 | NA |

Fill Area HVTrlchloroethene.y' ''NTERCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(ug/L)

X

Chemical

71432 278.8 Benzene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 716.5 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability!

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Vadose zone

soil dry
bulk density.

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5

ENTER ENTER
Averaging Averaging

time for time for
carcinogens, noncarcinogens.

ATC ATNC

(yrs) (yrs)

0.43

ENTER

Exposure
duration,

ED
(yrs)

0.3 |

ENTER

Exposure
frequency,

EF
(days/vr)

70 25 25 250 |

Area i\Benzene.xls\DATENTER
K-99



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,

Li
(cm)

1 701.5

Bldg.
ventilation

rate,
QO on

(cm3/s)

Vadose
zone soil
air-filled
porosity.

0Q
V

(cm3/cm3)

I 0.130

Area of
enclosed

space
below
grade.

AB
(cm2)

/adose zone
effective
total fluid
saturation.

s*
(crn'/cnr)

0.642 |

Crack-
to-total
area
ratio.

n
(unitless)

Vadose zone
soil

intrinsic
permeability,

k.
(cm2)

1.67E-09

Crack
depth
below
grade.
Zc;cc<

(cm)

Vadose zone
soil

relative air
permeability.

k,0
(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AK.;s
(cal/mol)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(aim mVmol)

Thickness of
capillary

zone.
Lei

(cm)

68.18

Henry's law
constant at

ave. groundwater
temperature.

H's
(unitless)

Total
porosity In
capillary

zone.
r>cz

(cnrr/cm3)

0.43 |

Vapor
viscosity at
ave. soil

temperature.
|i;s

(g/cm-s)

Air-filled
porosity in
capillary

zone,
"aci

(cmVcm3)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm2/s)

Water-filled
porosity In
capillary

zone.
9*C!

(cm3/cnv')

0.380

Capillary
zone

effective
diffusion

coefficient.
D°"ci

(cm2/s)

Floor-
wall

seam
perimeter.

Xc:cc<

(cm)

3.844 I

Total
overall

effective
diffusion

coefficient.
D"1,

(cm2/s)

1 5.63E+04

Diffusion
path

length,
U

(cm)

1 701.5

I 9.24E+05

Convection
path

length,
Lp

(cm)

1 15

4.16E04 I

Source
vapor
cone..
C.OJ:C3

(ng/m3)

3.23E+04 |

15

Crack
radius,

'cfcc<

(cm)

0.10

8,122

Average
vapor

flow rate
Into bldg..

QK,

(cmVs)

8.35EO1

2.69E-03

Crack
effective
diffusion

coefficient.
Dc.-cc<

(cm2/s)

5.42E-04

I 1.16E-01

Area of
crack.
Ac,OC'<

(cm2)

3.84E402

1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.43E+26 |

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient

a
(unitless)

4.13E-06 |

4.03E-05

Infinite
source
bldg.
cone..
CD..0ng

(na/m3)

1.33E-01

2.45E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)' (mg/m3)

8.3E-06 | NA I

Area l\Benzene.x!s\INTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwaterconc. below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

QiQ/LO

X

Chemical

108907 1744.3 Chlorobenzene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 716.5 SIL 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

Kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
C

(cmVcm3)

1.5 | 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens. carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 | 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Area l\Chlorobenzene.xis\DATENTER
K-101



INTERMEDIATE CALCULATIONS SHEET

Vadoss yadose zow Vadoss zone Vadose zone Vadoso zone Total Alt-filled Water-filled Floor-

O
KJ

Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

ea
v

(cm'/cm5)

effective
total fluid

saturation.
S,,

(cm3/cm3)

soil
intrinsic

permeability.
k,

(cm2)

soil
relative air

permeability.

k:0

(cm2)

soil
effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone.
Lc,

(cm)

porosity In
capillary

zone.
n«

(cmVcm-')

porosity in
capillary

zone.
Oac,

(cmj/cm3)

porosity in
capillary

zone.
e«.«

(cmVcm3)

wall
seam

perimeter.
Xc;cc<
(cm)

1 701.5

Bldg.
ventilation

rate,
QC<J long

(cm3/s)

I 0.130 |

Area of
enclosed

space
below
grade.

A5

(cm2)

0.642 |

Crack-
to-total
area
ratio.

'1
(unilless)

1.67E-09

Crack
depth
below
grade,

£c'CC'<

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

A(i,;s
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H;s
(atm-m'/mol)

68.18 1

Henry's law
constant at

ave. groundwater
temperature.

H'rs
(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature,

H;s
(g/cm-s)

1 0.050 |

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
Den
U C!

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D»",

(cm2/s)

| 5.63E+04

Diffusion
path

length.
La

(cm)

I 701.5

1 9.24E+05 I

Convection
path

length.
LP

(cm)

1 15 I

4.16E-04 |

Source
vapor
cone..
Cj3.-c«

(ug/nv)

1.16E+05 |

15

Crack
radius.

'c'cc<

(cm)

0.10

T 9,803

Average
vapor

flow rate
into bldg..

QIC,

(cmVs)

| 8.35E-01

1.54E-03

Crack
effective
diffusion

coefficient.
pc-cc<

(cm'/s)

4.55E-04

6.65E-02 |

Area of
crack.
AC.-CC*

(cm2)

3.84E+02 I

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unilless)

1.31E+31

I 4.55E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

I 4.14E-06 |

4.66E-05

Infinite
source
bldg.
cone..
^Dj.icng

(ua/m3)

4.80E-01

I 2.46E-04 1

Unit
risk Reference

factor, cone..
URF RfC

(uQ/m3)' (mg/m3)

I NA | 2.0E-02 I

ArealVChlorobenzene.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in °YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

YES

ENTER
Initial

groundwater
cone..

Cw
(nQ/L)

31.7

ENTER

Depth
below grade

to water table,
UvT

(cm)

716.5

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risK-based
aroundwater concentration.

*

Chemical

Trichloroethylene |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

10

ENTER ENTER ENTER
Vadose zone Vadose zone Vadose zone

soil dry soil total soil water-filled
bulk density, porosity, porosity.

Pbv n ew
v

(g/cm3) (unitless) (cnY/cm3)

1.5 0.43 0.3

ENTER ENTER ENTER
Averaging

time for Exposure Exposure
noncarcinogens, duration, frequency,

ATNC ED EF
(yrs) (yrs) (days/yr)

70 25 25 250

Area l\Trichloroethylene.xls\DATENTER
K-103



INTERMEDIATE CAICUt ATIONS SHEET

7Z
I

Vadose yadose zone
Source-
building

separation.
L,

(cm)

I 701.5

Bldg,
ventilation

rate.
®c , ,c ng

(cm3/s)

I 5.63E+04

Diffusion
path

length.
Lo

(cm)

zone soil
air-filled
porosity.

00
V

(crrr/cm0)

| 0.130 |

Area of
enclosed

space
below
grade.

A;

(cm2)

I 9.24E+05 I

Convection
path

length.
LD

(cm)

effective
total fluid

saturation.

s,.
(cmVcm3)

0.642 |

Crack-
to-total
area
ratio.

n
(unitless)

4.16E-04 I

Source
vapor
cone..
C.OVC.

(ng/m3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

1.67E-09

Crack
depth
below
grade.

Zc;cc<

(cm)

15

Crack
radius.

rc.-cc<
(cm)

Vadose zone
soil

relative air
permeability.

k.g
(cm2)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

I 8,557

Average
vapor

(low rate
Into bldg..

a*.
(crnVs)

Vadose zono
soil

effective vapor
permeability.

kv

(cm2)

I 8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature.

H;s
(atm-nV/mol)

1 4.79E-03 |

Crack
effective
diffusion

coefficient,
pc,cc<

(cm2/s)

Thickness of
capillary

zone.
l<2

(cm)

68.18 |

Henry's law
constant at

ave groundwater
temperature.

H'TS

(unltless)

2.06E-01 |

Area of
crack.
Accc<

(cm2)

Total
porosity in
capillary

zone.
nC7

(cmVcm3)

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Air-filled
porosity In
capillary

zone.
9ac(

(cm'/cnV)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
D-'v

(cm2/s)

| 4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity in
capillary

zone.
9«c;

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
D*"ci

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone..
Cbj.lc.ng

(na/m3)

Floor-
wall

seam
perimeter.

Xc,cc<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D'",

(cm'/s)

| 1.93E-04 |

Unit
risk

factor.
URF

(Hfl/m3)1

Reference
cone..

RfC
(mg/m!)

1 701.51 15 I 6.54E+03 | 0.10 | 8.35E01 1 4.83E-04 | 3.84E+02 ] 2.11E429 I 3.46E-06 1 2.26E-02 I 1.7E-06 | NA I

Areal\Trichloroelhylene.xls\INTCRCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)^

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw

(Mfl/0

157.9

ENTER

x

Chemical

Vinyl chloride

ENTER

(chloroethene) |

ENTER

Average
Depth

below grade
to water table.

LWT
(cm)

716.5

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

SCS
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

soil/
groundwater
temperature,

TS
(°C)

10 |

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

V V
Pb n

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm^crn3)

1.5 0.43

ENTER ENTER

0.3 |

ENTER
Averaging

time for Exposure
noncarcinogens, duration.

ATNC ED
(yrs) (yrs)

Exposure
frequency,

EF
(days/yr)

70 25 25 250

Area IWinyl Chloride.xlsVDATENTER
K-105



INTERMEDIATE CALCULATIONS SHEET

I
o

Vadose Vadose zon«
Source-
building

soparation.
L;

(cm)

zone soil
air-filled
porosity.

60
V

(cnrr'/cnrv)

effective
total fluid

saturation.
S,9

(cnrVcnrr)

Vadose zone
soil

intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k.-s
(cm2)

Vadose zone
soil

affective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Lc,

(cm)

Total
porosity In
capillary

zone,
nc,

(cm3/cm3)

Air -filled
porosity in
capillary

zone,
"aci

(cmVcm3)

Water-filled
porosity In
capillary

zone.
8w.cz

(cnrrVcm3)

Floor-
wall

seam
perimeter.

Xccc<

. (cm)

[ 701.5

Bldg.
ventilation

rate,
^c?- cr-g

(cnT'/s)

I 0.130 |

Area of
enclosed

space
below
grade.

As

(cm2)

0.642 |

Crack-
to-total
area
ratio.

n
(unilless)

1.67E-09

Crack
depth
below
grade.

Zc.ccV

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H;s

(atm-rrr/mol)

I 68.18 \

Henry's law
constant at

ave. groundwater
temperature.

H1,
(unilless)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

H;s
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D'"v

(cm!/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n'tf
V cz

(cm!/s)

I 3,844 |

Total
overall

effective
diffusion

coefficient,
DtM,

(cm2/s)

1 5.63E+04

Diffusion
path

length.

U
(cm)

1 9.24E+05 ]

Convection
path

length.
Lp

(cm)

4.16E-04 ]

Source
vapor
cone.,
CKM,

(ng/m3)

1 15

Crack
radius.
W-<
(cm)

J 5,000

Average
vapor

flow rate
Into bldg.,

QKI

(cm3/s)

1 1.73E-02

Crack
effective
diffusion

coefficient.
Dc:cc<

(cm2/s)

I 7.46E-01 I

Area of
crack
AC.-OC<

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unlttess)

6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

2.70E-05

Infinite
source
bldg.
cone..
CD- long

(ua/m3)

| 2.00E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3) ' (mg/mj)

I 701.5 1 15 I 1.18E+05 |I 0.10 1 8.35E-01 | 6.43E-04 I 3.84E+02 } 1.11E+22 | 3.55E-06 | 4.18E-01 I 8.4E-05 | NA I

Area IWInyl Chlorlde.xlsMNTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone.,

Cw
(ua/L)

x

Chemical

7.8

ENTER

Depth
below grade

to water table.
LWT

(cm)

Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 472.6 SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

1 .OE-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging

time for
carcinogens,

ATC
(yrs)

10

ENTER ENTER ENTER
Vadose zone Vadose zone Vadose zone

soil dry soil total soil water-filled
bulk density, porosity, porosity.

Pb
V nv

 6v/
(g/cm3) (unitless) (cm3/cm3)

1.5 0.43 I 0.3

ENTER ENTER ENTER
Averaging

time for Exposure Exposure
noncarcinogens, duration, frequency.

ATNC ED EF
(yrs) (yrs) (days/yr)

70 25 25 1 250 !

Area L\Benzene.xls\DATENTER
K-107



INTERMEDIATE CALCUI ATIONS SHEET

Ooo

Vadose yadose zon«
Source-
building

separation.
L;

(cm)

I 457.6

Bldg.
ventilation

rate.
Go.'cng

(cmVs)

1 5.63E*04

Diffusion
path

length,

Lo

(cm)

zone soil
air-filled
porosity.

00
V

(cm3/cm!)

| 0.130 |

Area of
enclosed

space
below
grade,

A3

(cm2)

1 9.24E+05 I

Convection
path

length.
l_p

(cm)

effective
total fluid
saturation,

s,.
(cm3/cm3)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

4.16E04 I

Source
vapor
cone..
C|OJ/C«

(ug/m3)

Vadose zone
soil

intrinsic
permeability.

k.
(cm2)

1.67E-09

Crack
depth
below
grade,

Zcrcc'<

(cm)

15

Crack
radius.

<c:cc<

(cm)

Vadose zone
soil

relative air
permeability.

k.g
(cm?)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH..-S
(cal/mol)

1 8,122

Average
vapor

flow rate
into taldg..

QK

(cnr/s)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

I 8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature,

His

(atrn-m3/mol)

I 2.69E-03 |

Crack
effective
diffusion

coefficient.
Dc.oc'<

(cm2/s)

Ihlcknessof
capillary

zone.
Lc/

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'is
(unllless)

1.16E-01 |

Area of
crack.
Acrcc*

(cm2)

Total
porosity in
capillary

zone.
na

(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

HiS

(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

Air-filled
porosity in
capillary

zone.
OQ.C;

(cm3/cm!)

0.050 |

Vadose zone
effective
diffusion

coefficient.
n"1U v

(cm2/s)

5.42E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

Water-filled
porosity in
capillary

zone.
Owe,

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
D°''c,

(cnvVs)

4.03E-05

Infinite
source
bldg.
cone ,
"o. ic~g

(na/m3)

Floor-
wall

seam
perimeter.

Xcroc<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D"",

(cm2/s)

| 1.90E-04 |

Unit
risk

factor.
URF

(ng/m3)'

Reference
cone..

RfC
(mg/m3)

1 457.6 1 15 | 9.03E+02 | 0.10 | 8.35E-01 1 5.42E-04 1 3.84E+02 1 1.43E+26 | 4.66E-06 1 4.21E-03 I 8.3E-06 | NA |

Area L\Benzene.xls\INTERCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES11 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

| 67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(ng/L) Chemical

14.8

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chloroform |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
C°C)

1 15 472.6 SIL 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

O
(cnrrVcm3)

1.5 1 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 ! 25 250

Area L\Chloroform.xls\DATENTER
K-109



INTERMEDIATE CALCULATIONS SHEET

I
_i

o

Vadose v/adose zon« Vadose zone
Source-
building

separation.
L,

(cm)

| 457.6

Bldg.
ventilation

rate,
*="c rang

(cm°/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 457.6

zone soil
air-filled
porosity,

6aV

(cmVcnv)

| 0.130 |

Area of
enclosed

space
below
grade.

As

(cmj)

1 9.24E+05 I

Convection
path

length.
LP

(cm)

1 '5 1

effective
total fluid
saturation,

%
(cm3/cm!)

0.642

Crack-
to-total
area
ratio.

n
(unitless)

4.16E-04

Source
vapor
cone..
r*Wso.,rc9

(ng/mj)

1.19E+03

soil
intrinsic

peimeability.
k,

(cm2)

| 1 .67E-09

Crack
depth
below
grade.

7ccc<

(cm)

1 15

Crack
radius.

'c'cc<
(cm)

I 0.10

Vadose zone
soil

relative air
permeability.

^
(cm2)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHvjj

(cal/mol)

I 7,554

Average
vapor

flow rate
Into bldg..

QSOI
(cm'/s)

| 8.35E-01

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

1 8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

His

(atm-m3/mol)

1 1.86E-03 I

Crack
effective
diffusion

coefficient,
Dc.cc<

(cm2/s)

1 6.43E-04 |

Thickness of
capillary

zone,
Lc,

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H',s
(unltless)

8.02E-02 |

Area of
crack,
AC,-CC<

(cm2)

3.84E+02 I

Total
porosity in
capillary

zone.

n«
(cm3/crn3)

0.43

Vapor
viscosity at

ave. soil
temperature.

IliS

(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.12E+22

Air-filled
porosity In
capillary

zone,
"ad

(cm'/cm3)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
0«"v

(cm?/s)

I 6.43E-04 |

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

I 5.47E-06 |

Water-filled
porosity In
capillary

zone,
6w.cz

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
r>'"u CJ

(cm2/s)

5.30E-05

Infinite
source
bldg.
cone..
Cbu.ic ng

(na/m3)

6.49E-03

Floor-
wall

seam
perimeter.

^crcck

(cm)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D8",

(cm2/s)

1 2.42E-04 |

Unit
risk

factor,
URF

(nQ/m3)'

1 2.3E-05 I

Reference
cone..

RIC
(mg/m3)

NA |

Area L\Chloroformxls\INTERCALCS
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APPENDIX L

CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS
FROM STANDING WATER - EXCAVATION TRENCH
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX L
CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS FROM STANDING WATER -

EXCAVATION TRENCH

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater
infiltrating an excavation trench can be predicted by use of the method recommended by USEPA
(1987) for predicting volatilization from standing water.

Model to Predict Air Concentration

In this model, the air concentration of a COPC is estimated at the downwind boundary of the water.
For the purposes of calculating this concentration, a rectangular box with the base corresponding to
the water surface is considered. The height of the box, Hb, is the height to which the chemical
emissions from the water surface are uniformly mixed with the air. Lb is the dimension of the box
parallel to the direction of the wind. Wb is the width of the box perpendicular to the airflow. If U is the
wind speed, then, by conservation of mass, the air concentration, Ca, of chemical within the box is
given by:

The diffusion height, Hb, above the water surface is approximately equal to 0.05 Lb (Jackson, 1976).
With this substitution, the equation for the air concentration becomes:

Where:

Q = chemical emission rate (g/s)

A = water surface area (m2) (12 m2; best professional judgement estimate of utility
repair/installation trench)

U = wind speed (m/s) (2.25 m/s; default value USEPA, 1991)

The chemical emission rate, Q, can be expressed as follows:

Q = KACL (3)

Where:

June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

Q = chemical emission rate (g/s)

K = overall mass transfer coefficient (m/s)

A = water surface area (m2) (12m2; best professional judgement estimate of utility
repair/installation trench)

CL= chemical concentration in water (g/m3)

With the substitution of equation (3) into equation (2), the equation for air concentration becomes:

O.OSu

As wind speed, u, and the chemical concentration in water, CL, are known or can be measured, the
chemical concentration in air is then a function of the overall mass transfer coefficient.

Mass Transfer Coefficient

The overall mass transfer coefficient, K, is given by:

(5)
KCK,,

Where:

KL= Liquid phase mass transfer coefficient (m/s)

KG= Gas phase mass transfer coefficient (m/s)

Keq= Equilibrium mass transfer coefficient (unitless)

The equilibrium mass transfer coefficient is given by the following:

Where:

H = Henry's Law constant for the chemical (atm m3/g-mol)

R = Universal Gas Constant (8.21 x 10~5 atm m3/g-mol/°K)

June 1.2001
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Sauget Area 1
HHRA-EE/CA and RI/FS wMJj.muisrrm

T = Water Temperature (°K)

The Henry's Law constants are chemical-specific and were obtained from the RBCA Tool Kit for
Chemical Releases software (GSI, 1999).

The liquid phase mass transfer coefficient is given by:

[ \ 2 '3

-^- (7)
•^ether )

Where:

Dw = Diffusivity of the compound in water (cm2/s)

Dether = Diffusivity of ether in water (8.5 x 10"6 cm2/s; USEPA, 1987).

The diffusivity of each chemical in water was obtained from the RBCA Too! Kit for Chemical Releases
software (GSI, 1999).

The gas phase mass transfer coefficient is given by:

Kc = 4.82 x 10-3/y°78SCc-06X~a" (8)

Where:

U = wind speed (m/s)

See = Schmidt number = HG/(pcDa)

He = viscosity of air (1.81 x 10"4 g/cm-s)

PG = density of air (1.2 x 10~3 g/cm3)

Da = diffusivity of the chemical in air (cm2/s)

de = effective diameter (m) = (4A/7i)°5

For each of the compounds the molecular diffusivity in air was obtained from the RBCA Tool Kit for
Chemical Releases software (GSI, 1999).

-~ June 1.2001
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HHRA-EE/CA and RI/FS tmjjjfiijisrvm

Attenuation Factor

For the purpose of calculating the concentration in air from a given concentration in water, it is
convenient to define an attenuation factor, a, which is given as the ratio of the ambient air
concentration given in equation (4) to the concentration in water:

CL 0.05U

If the concentration in the water is given per liter and the air concentration is given per cubic meter,
then the attenuation factor becomes:

where the mass transfer coefficient, K, is defined as above.

Model Application and Results

Table L-1 summarizes model inputs and intermediate steps in the modeling process. Tables L-2 and
L-3 present the RME and MLE groundwater source concentrations utilized in predicting trench air
concentrations. Tables L-4 and L-5 present the predicted RME and MLE trench air concentrations for
volatile COPCs.

Uncertainty Analysis

It should be noted that the volatilization model described above does not consider the effect of one
chemical in solution upon the volatilization of another. This effect should be minor, however,
considering the low concentrations of these chemicals in water. Also, the assumption of a water
temperature of 25°C is conservative considering the increase of the Henry's Law parameter with
temperature.
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ENSR Inlernallonal
MODE).S

SAUQET AREA I • EE/CA AND RUFS
HUMAN HEALTH RISK ASSESSMENT

'" tnpul Paramelois'"
Walor lemporaluro (dogK) 29815
Viscosity of wafer (cp) 0 8904
Welled oroa (m"2) 12
Wind spaed (mis) 2 25

'"Constants'"
Gascons! (aimm"3/(moldeQK)) 82IE05
Dill ololherlnH2O<cm"2/s) 850E06
Viscosity ol air (o/(cms)) 1816-04
Density ol air (g/cm"3) I 20E-03

"* Calculated Parameter'"
Klleclive diameter ol source (m) 3 909

••• Chemical Specilic Parameters '"

I
-J

1 . 1 .2.2-TelrachkHoelhane
4-Molhyf 2.penlanone
BENZENE
CHLOnOOENZENE
CHLOROFORM
ETHYIBENZENE
NAPHTHALENE
TETRACHLORORETHENE
TOLUENE
TRICHLOROETHENE
VINYLCHLOHIDE

Molecular
Wotalll

(a)
168

1002
78 f t
112.56
119.4
106.17
12817
16563

92.4
131.4
62.S

Henry's Law
Coelllcloni

(alm<m"3/g-molo)
(a)

2.00E-03
4.16E-04
665E03
370E03
339E-03
786E03
4.63E-04
I84E02
630E03
1.00E-02
8.60E-02

Dilluslvlly
In Air

(cm' '2ft)
(•)

7.10E-02
735E02
880E02
7.30E-02
1.04E-OI
7.50E-02
590E02
7.20E-02
8.SOE-02
8.I8E-02
108E-OI

Ollfuslvlly
In Walor
(cm"27«)

(a)
7.ME-08
886EO5
980E-08
670E-08
I.OOE-05
780E-06
7.SOE-06
620E04
940E-08
f 056-04
123E-05

Keq
(u)

8.17E-02
170E-02
227EOI
15ICOI
I36EOI
322EOI
1.97E-02
752EOI
2.S7E-01
4.09E-OI
36IE.OO

Kl
(wit}
(«)

265E06
I31E05
306E-08
282E-06
3.IOE-06
263E-06
256E-06
271E06
297E-06
1496-05
36*6-06

SCg
(b)

212E<00
205E.OO
1 71E»00
2.07E«00
I.4SE400
201E<00
Z5«E<00
J.09EiOO
1.77E400
I.ME<00
I.42E«00

Kg
(m/s)

W>)
4.7IE03
4.62E03
544E03
480E03
609E03
4.89E03
4I6E-03
476E-03
5.3JE-03
6.I8E-03
8.17E-03

K
(m/a)
(6)

263E08
113E05
305E06
28IE-06
3096-08
2.62E-06
2486-06
27IE-06
2»7E-0»
f48EOS
366E-08

0
(01*8)

(b)
3.16E-OS
135EO4
388E-05
3.37E05
370605
3.14E-05
2986-05
325E-05
3586-05
t 77E-04
427E-05

Oroundwaler to Air
Attenuation Faclor

{L/m3(
(b)

2.34E-02
I 00601
2.71E-02
2.60E-02
2746-02
2.33E02
2206-02
2.4 IE-02
2646-02
13IE-01
3186-02

Notes:noios:
(a) OSI. 1999. HBCA Tool Kll lor Chemical Releases software Qroundwalor Services. Inc Houston, Texas
(b) Calculated
Ken = equilibrium coefllclont
Kl •< Nqutd phase mass transfer cootllclent
SCg = Schmldl number
Kg - gas phase mass transfer coollicenl
K * ovoiall mass translor coelllcloni
O " emission factor

ch Air ml xlsTronchAtlenGW Air
nncember 29.2000
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TABLE L-2
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Groundwater EPCs (mg/L)
Fill Area G

EE-05
-
-

1.10E-01
6.20E-01

-
--

3.90E-01
-
-
--
--

EEG-107
--

1.30E+00
3.70E+00
4.30E+00

--
--

2.10E+00
1 .70E-01
8.50E+00
2.00E-01
4.10E-02

Fill Area H
EE-01

1.20E-02
--

1 .50E+00
1 .20E+00

-
1.80E+00
2.30E+00

--
-
--
--

EE-02
-
-

2.25E+00
4.35E+00
4.25E-01

--
1.95E-01

--
-

4.95E-02
--

Fill Area 1
AA-I-S1

--
--

6.20E-01
8.70E+00

--
--
--
-
--
-

9.70E-01

AA-I-S2
--
-

1 .20E-01
3.20E+00

--
-
--
--
--

1.80E-01
2.40E-01

EE-12
--
-

6.80E-01
1 .40E-f 00

--
--
--
-
--
-•
--

EE-14
—
~

7.50E-01
3.80E+00

--
-
--
--
--
--
-

Fill Area L
EEG-109

—
--

4.40E-02
--

7.60E-02
--
--
--
—
-
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern. .
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.

I
00

RME Trench Air PRT.xls\gw
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TABLE L-3
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Groundwater EPCs (mg/L)
Fill Area G

EE-05
«
--

1.10E-01
6.20E-01

--
--

3.90E-01
—
--
-
-

EEG-107
—

1.30E+00
3.70E+00
4.30E+00

--
--

2.10E+00
1.70E-01
8.50E+00
2.00E-01
4.10E-02

Fill Area H
EE-01

1 .20E-02
--

1 .50E+00
1 .20E+00

--
1.80E+00
2.30E+00

-

--

EE-02
..
--

2.25E+00
4.35E+00
4.25E-01

--
1 .95E-01

--
-

4.95E-02
--

Fill Area 1
AA-I-S1

--
--

4.55E-01
5.15E+00

--
--
-
--
--
--

7.35E-01

AA-I-S2

-
6.13E-02
1 .66E+00

--
--
--
—
--

1 .04E-01
2.00E-01

EE-12
--
-

6.80E-01
1 .40E+00

-
-
--
--
--
--
--

EE-13
—
-
-
--
--

::—---

EE-14
—
--

7.50E-01
3.80E+00

--
— •

-
--
--
--

Fill Area L
EEG-109

—
--

4.40E-02
--

7.60E-02
--
--
~

;;
-

Notes:
-- - Not a COPC In this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.

I10

MLE Trench Air PRT.xls\gw
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ENSR International
TABLE L-4

EXPOSURE POINT CONCENTRATIONS (RME) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Fill Area Excavation Air EPCs (mg/m3) (a)
G

EE-05
--
-

2.98E-03
1.55E-02

-
--

8.60E-03
--
--
•-

EEG-107
--

1.30E-01
1.00E-01
1 .07E-01

--
--

4.63E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

H
EE-01

2.80E-04
--

4.07E-02
3.00E-02

--
4.19E-02
5.07E-02

--•:--•
-
--

EE-02
-
--

6.10E-02
1.09E-01
1.17E-02

-
4.30E-03

-
-

6.49E-03
-

1
AA-I-S1

-
-

1.68E-02
2.17E-01

--
—
-
~
-
--

3.07E-02

AA-I-S2
--
-

3.25E-03
8.00E-02

--
--
--
--
--

2.36E-02
7.59E-03

EE-12
-
-

1.84E-02
3.50E-02

--
—
-
--
-
-
--

EE-14
--
—

2.03E-02
9.50E-02

—
—
—
-
—
--
-

L
E EG- 109

--
--

1.19E-03
--

2.09E-03
—
—
-
«
~
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Concentration in groundwater (mg/L) x groundwater to air attenuation factor (L/m3)

I
o
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ENSR International
TABLE L-5

EXPOSURE POINT CONCENTRATIONS (MLE) - EXCAVATION AIR, VOLATILIZATION FROM GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Fill Area Excavation Air EPCs (mg/m3) (a)
G

EE-05
--
--

2.98E-03
1 .55E-02

--
--

8.51 E-03
.—.——.-

-
-

EEG-107
~

1.25E-01
1 .OOE-01
1.07E-01

--
'
4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

H
EE-01

2.80E-04
-

4.06E-02
3.00E-02

-
4.19E-02
5.02E-02

--
-
-
-

EE-02
--
-

6.09E-02
1.09E-01
1.16E-02

-
4.26E-03

-
-

6.48E-03
--

1
AA-I-S1

--
-

1 .23E-02
1.29E-01

-
--
-
--
--
--

2.32E-02

AA-I-S2
--
«

1 .66E-03
4.14E-02

--
--
--
-
--

1 .36E-02
6.32E-03

EE-12
-
--

1 .84E-02
3.50E-02

--
-
-
«
-
-
~

EE-14
-
—

2.03E-02
9.49E-02

—
--
—
—
--
—
-

L
E EG- 109

--
—

1.19E-03
--

2.08E-03
--
--
—
-
—
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/l) = groundwater concentration (mg/l) x groundwater-to-air attenuation factor (l/m3).

._ French Air PRT.xls\excavation air
Decemt̂  :9,2000

Hevision 0
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX M
CALCULATION OF OUTDOOR AIR VOC CONCENTRATIONS FROM GROUNDWATER

Ambient air concentrations resulting from migration of volatile constituents of potential concern (COPC)
from underlying groundwater to outdoor air were predicted based on the method recommended by the
American Society for Testing and Materials in ASTM PS-104 Standard Provisional Guide for Risk-
Based Corrective Action (ASTM, 1998). Calculations were completed using the FtBCA Tool Kit for
Chemical Releases software designed by Groundwater Services, Inc. (1999) to implement the
calculations recommended in ASTM PS-104. The goal of the approach recommended in ASTM PS-
104 is to estimate potential impacts of volatile constituents migrating from groundwater to the outdoor
air-breathing zone.

The approach recommend in ASTM PS-104 for predicting migration of COPC vapors from
groundwater to ambient outdoor air is a simple one in which the relationship between outdoor air and
dissolved groundwater concentrations is represented by a chemical-specific groundwater volatilization
factor, and is dependent upon the following assumptions:

• The concentration of dissolved constituents in groundwater remains constant over time (i.e.,
serves as an infinite source of volatile constituents).

• The soil vapor concentrations of volatile constituents reach immediate equilibrium with the
dissolved concentration of these same constituents in groundwater.

• There is no loss of constituent (through biodegradation, or other loss mechanism) as the
volatile constituent migrates, via diffusion, to the ground surface.

• Air dispersion of volatile constituents within the breathing zone is predicted through the use of
a box model resulting in steady, well mixed atmospheric dispersion of volatile constituents as
they rise into the breathing zone.

Equations for the implementation of ASTM PS-104 are available in the American Society for Testing
and Materials in ASTM PS-104 Standard Provisional Guide for Risk-Based Corrective Action (ASTM,
1998) and the RBCA Tool Kit Chemical Releases Guidance Manual developed by GSI (1998).
Chemical-specific parameters selected by GSI for use in their RBCA Tool Kit for Chemical Releases
software were utilized in this risk assessment.



Sauget Area 1
HHRA-EE/CA and RI/FS

• vadose zone thickness (cm) (site-specific, dependent on depth to groundwater and capillary
zone thickness).

Based on similarities to limited site-specific data for the characterization of surface soil (summarized in
Table M-1), several default parameters assumed to best describe site soil (sandy silt) (IEPA,
1998; and GSI, 1999) were selected for inclusion in this evaluation. They include:

• total soil porosity;

• volumetric water content of vadose zone;

• volumetric water content of capillary fringe;

• volumetric air content of vadose zone;

• volumetric air content capillary fringe;

• dry bulk density;

• vertical hydraulic conductivity;

• vapor permeability; and

• capillary zone thickness.

[Note: Soil type designations available in the Johnson and Ettinger Model (Appendix K) and the RBCA
model are different. Based on consultation with soil scientists, silt loam was identified as the most
appropriate soil classification for the Johnson and Ettinger model and sandy silt was identified as the
most appropriate soil classification for the RBCA model.]

The modeling printouts are presented in the following order:

RME OUTDOOR AIR CONCENTRATIONS

• Fill Area G, EE-05

• Fill Area G, EEG-107

• Fill Area H, EE-01



Sauget Area 1
HHRA-EE/CA and RI/FS

• Fill Area L, EEG-109

MLE INDOOR AIR CONCENTRATIONS

• Fill Area G

• Fill Area H

• Fill Area I

• Fill Area L

REFERENCES:

ASTM, 1998. Standard Provisional Guidance for Risk Based Corrective Action. ASTM Designation:
PS 104-98. American Society for Testing and Material. WestConshohocken, PA.

GSI, 1998. RBCA Tool Kit for Chemical Releases Guidance Manual. Groundwater Services, Inc.
Houston, Texas.

GSI, 1999. RBCA Tool Kit for Chemical Releases Software. Groundwater Services, Inc. Houston,
Texas.

IEPA, 1998. Tiered Approach to Corrective Action Objectives. Title 35, Subtitle G, Chapter I,
Subchapter J, Part 742. As amended June 8,1998. Illinois Environmental Protection Agency.

M-4 December 29 2000
J:\lndl_Service\Proiect Files\Solulia-6l05\Sauget-6105-002\Reporl Rev 0\Appendices.doc Revision 0



TABLE M-1
COMPARISON OF SOIL PARAMETERS

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter
Total Soil Porosity (unitless)
Volumetric Water Content - Vadose Zone (unitless)
Volumetric Water Content - Capillary Fringe (unitless)
Volumetric Air Content - Vadose Zone (unitless)
Volumetric Air Content - Capillary Fringe (unitless)
Dry Bulk Density (kg/L)
Vertical Hydraulic Conductivity (cm/d)
Vapor Permeability (cm2)
Capillary Zone Thickness (cm)
Depth to Groundwater (cm)

Groundwater Plume Width at Source (cm)

Site-Specific Data for Surface Soil (a)

Fill Area G
3.70E-01
1.50E-01

NA
2.20E-01

NA
1 .69E+00

NA
NA
NA

EE-05: 540
EEG-107: 491

9906

Fill Area H
4.30E-01
5.20E-02

NA
3.78E-01

NA
1 .36E+00

NA
NA
NA
442

15240

Fill Area 1
2.80E-01
5.10E-02

NA
2.29E-01

NA
1 .93E+00

NA
NA
NA
506

42672

Fill Area L
4.30E-01
5.30E-02

NA
3.77E-01

NA
1.31E+00

NA
NA
NA
466

6096

Values
Used

In Modeling
4.30E-01 (b)
3.00E-01 (b)
3.87E-01 (c)
1 .30E-01 (b)
4.30E-02 (d)
1.50E+00 (b)
8.60E-01 (e)
1 .OOE-1 1 (e)
1.10E+01 (e)

SS

SS
Notes:
NA - Not Available
SS = Site-Specific
(a) Average of values by Fill Area in the Sauget Area 1 EE/CA and RI/FS Data Report,
(b) Default for Subsurface Soil (IEPA, 1998).
(c) Assumed to be 90% of total soil porosity,
(d) Assumed to be 10% of total soil porosity,
(e) Default for sandy silt (GSI, 1999).

1
Table M-1.xlsYTable M-1

Decemb\, 29, 2000
Revision 0



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expoiure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
1.1 E-1
6.2E-1
O.OE+0
O.OE+0
3.9E-1
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

8.5E+4
1.5E+5
2.9E+4
4.9E+4
3.8E+4
2.5E+4
3.3E+5
1 .2E+4
2.7E+4
1 .3E+4
1 .9E+3

Oil-site 1
(Ocm)

KVALUEI

Off-site 2
(Ocm)

WALUEI

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m"3) (1)/(2)

On-slte (0 cm)

Commercial

O.OE+0
O.OE+0
3.8E-6
1.3E-5
O.OE+0
O.OE+0
1.2E-6
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

*VALUEI

Oil-site 2
(Ocm)

#VALUEI

L NOTE: NAF = Natural attenuation (actor POE = Point o( exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit lor Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

2
I•-J

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
1 .3E+0
3.7E+0
4.3E+0
O.OE+0
O.OE+0
2.1E+0
1.7E-1
8.5E+0
2.0E-1
4.1E-2

2) NAF Value (rrVWL)
Receptor

On-site (0 cm)

Commercial

7.9E+4
1 .4E+5
2/7E+4
4.5E+4
3.6E+4
2.4E+4
3.0E+5
1.1 E+4
2.5E+4
1.2E+4
1 .8E+3

Ofl-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

--• - --- -

3) Exposure Medium
Outdoor Air: POEConc. (mg/m'-3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
9.5E-6
1 .4E-4
9.5E-5
O.OE+0
O.OE+0
6.9E-6
1 .5E-5
3.4E-4
1 .7E-5
2.3E-5

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EEQ-107



RBCA Tool Kit (or Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

I
oo

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATEH: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Groundwater
Cone. (mg/L)

1 .2E-2
O.OE-fO
1.5E+0
1.2E+0
O.OE+0
1.8E+0
2.3E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (nV /̂L)
Receptor

On-site (0 cm)

Commercial

4.7E+4
8.0E+4
1 .6E+4
2.7E+4
2.1 E+4
1 .4E+4
1.8E+5
7.0E+3
1.5E+4
7.0E+3
1.1 E+3

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m«3) (1)/(2)

On-site (0 cm)

Commercial

2.5E-7
O.OE+0
9.1E-5
4.4E-5
O.OE+0
1 .2E-4
1.3E-5
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-01



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Groundwater
Cone, (mo/1.)

O.OE+0
O.OE+0
2.3E+0
4.4E+0
4.3E-1
O.OE+0
2.0E-1
O.OE+0
O.OE+0
5.0E-2
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

4.7E+4
8.0E+4
1.6E+4
2.7E+4
2.1 E+4
1 .4E+4
1.8E+5
7.0E+3
1.5E+4
7.0E+3
1.1 E+3

OH-aite 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
OuldoorAIr: POE Cone. (mg/m*3) (I)/ (2)

On-slle (0 cm)

Commercial

O.OE+0
O.OE+0
1.4E-4
1 .6E-4
2.0E-5
O.OE+0
1.1 E-6
O.OE+0
O.OE+0
7.0E-6
O.OE+0

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation (actor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-02



RBCA Tool Kit lor Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

I
o

SOF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1 ) Source Medium

Groundwaler
Cone. (mg/L)

O.OE+0
O.OE+0
6.2E-1
8.7E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
9.7E-1

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Oil-site 1
(Ocm)

((VALUE!

Oil-Site 2
(Ocm)

((VALUEI

3) Exposure Medium
Outdoor Air. POEConc. (mg/mA3) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
9.6E-5
8.1 E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
2.3E-3

Oil-site 1
(Ocm)

(tVALUEl

Off-site 2
(Ocm)

((VALUEI

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: AA-I-S1



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNOWATEfl: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
1.2E-1
3.2E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
1.8E-1
2.4E-1

2) NAF Value (mm)
Receptor

On-site (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Oil-site 1
(Ocm)

ffVALUEl

Oil-site 2
(Ocm)

KVALUEI

3) Exposure Medium
Outdoor Air: POEConc. (mg/mA3) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
1 .9E-5
3.0E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
6.4E-5
5.7E-4

Oil-site 1
(Ocm)

IfVALUEl

Oil-site 2
(Ocm)

ItVALUEl

L NOTE. NAF = Natural attenuation factor POE = Polnl ot exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: AA-I-S2



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwaler
Cone. (mg/L)

O.OE+0
O.OE+0
6.8E-1
1.4E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m^J/L)
Receptor

On-slle (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Oil-site 1
(Ocm)

ffVALUEl

- - - - - -

Oll-sile 2
(Ocm)

KVALUEI

3) Exposure Medium
Outdoor Air: POE Cone. (m9/mA3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
1.1 E-4
1.3E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

OM-site 1
(Ocm)

WALUEI

Oil-site 2
(Ocm)

SVALUEI

NOTE: NAF = Natural attenuation (actor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-12



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

I
to

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
7.5E-1
3.8E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (rr^S/L)
Receptor

On-sile (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Oil-site 1
(Ocm)

#VALUEI

Off-site 2
(Ocm)

WALUEI

3) Exposure Medium
Outdoor Air: POEConc. (mfl/m*3) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
1.2E-4
3.5E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

IfVALUEl

Off-sile 2
(Ocm)

ffVALUEl

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-14



RBCA Tool Kit lor Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Groundwater
Cone. (mg/U)

O.OE+0
O.OE+0
4.4E-2
O.OE+0
7.6E-2
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

1 .2E+5
2.1 E+5
4.3E+4
7.1E+4
5.6E+4
3.7E+4
4.7E+5
1.8E+4
4.0E+4
1 .8E+4
2.8E+3

Olf-sito 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/nM) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
1 .OE-6
O.OE+0
1 .4E-6
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Off-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EEG-109



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
1.4E-1
3.5E-1
4.7E-1
O.OE+0
O.OE+0 '
2.3E-1
2.1E-2
8.6E-1
2.1 E-2
8.6E-3

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

8.4E+4
1 .5E+5
2.9E+4
4.8E+4
3.8E+4
2.5E+4
3.3E+5
1.2E+4
2.7E+4
1.3E+4
1 .9E+3

Oil-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (I)/ (2)

On-sile (0 cm)

Commercial

O.OE+0
9.4E-7
1.2E-5
9.7E-6
O.OE+0
O.OE+0
7.0E-7
1.7E-6
3.2E-5
1.6E-6
4.6E-6

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-00
Job ID: MLE:AreaG
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RBCA SITE ASSESSMENT

2I

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

5.7E-3
O.OE+0
9.4E-1
1.4E+0
1.2E-1
5.0E-1
6.3E-1
O.OE+0
O.OE+0
2.0E-2
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1 .OE+5
1 .9E+5
3.5E+4
5.9E+4
4.6E+4
3.0E+4
4.2E+5
1 .4E+4
3.2E+4
1.6E+4
2.2E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/m*3) (1)/(2)

On-sile (0 cm)

Commercial

5.5E-8
O.OE+0
2.7E-5
2.4E-5
2.6E-6
1 .7E-5
1.5E-6
O.OE+0
O.OE+0
1 .2E-6
O.OE+0

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE: NAF = Natural attenuation (actor POE = Point ot exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-00
Job ID: MLE:AreaH
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RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

OROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
2.8E-1
1 .7E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
3.2E-2
1.6E-1

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1.1 E+5
2.0E+5
3.5E+4
6.0E+4
4.7E+4
3.1E+4
4.3E+5
1 .5E+4
3.3E+4
1 7E+4
2.2E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
7.9E-6
2.9E-5
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
1 .9E-6
7.1 E-5

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation (actor POE = Point ol exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-00
Job ID: MLE:Areal
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RBCA SITE ASSESSMENT

I
oo

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1 ) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
7.8E-3
O.OE+0
1.5E-2
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

7.6E+4
1 .3E+5
2.6E+4
4.4E+4
3.5E+4
2.3E+4
2.9E+5
1.1 E+4
2.5E+4
1.1 E+4
1.8E+3

Oil-site 1
(Ocm)

None

Ofl-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m*3) (1)/(2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
3.0E-7
O.OE+0
4.3E-7
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation (actor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-00
Job ID: MLE:AreaL
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mm . £% _ _.._. RBCA Tool Kit for Chemical Releasesvia in bcreen version 1.2 ©1999
TT Project Information"

Site Name:
Location:

Compl. By:
Date:

Sauget Area 1
Sauget Illinois
Marcus
15-Nov-OO Job ID:|EE-05

2. Which Type of RBCA Analysis?

0 Tier 1 Tier 2

Generic Values
On-Site

Exoosure

Site-Specific Values
On- or Off-Site Exposure

~3. Calculation Options
Affects which input data are required

0 Baseline Risks (Forward mode)
D RBCA Cleanup Standards (Backward mode )

4. RBCA Evaluation Process
Prepare Input Data \

Data Complete? ( •= yes, •= no) ! ! ^^^ Review Output

m

Exposure Pathways
t

Constituents of
Concern (COCs)

a Transport Models
—————— ————— ; | -
• D Soil Parameters i i

Exposure Flowchart

COC Chem. Parameters

Input Data Summary

User-Spec. COC Data...

Transient Domenlco Analysis...

Baseline Risks...

Cleahup Standards...

5. Commands and Options
( NewSlte~] ( Load Data... ) ( Save Data As... ] ( Quit )

[ Set Units ) [ Custom Chem. Data..7) [ Help ]
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2I

Exposure Pathway Identification
1. Groundwater Exposure

Receptor

Groundwater Ingestion/
Surface Water Impact

None

Type: | On-site Off-sitel Off-site2

Source Media: Distance to GW receptors
Q] Affected Groundwater 0

On-site
0

0
Off-sitel

0

0
Off-site2

0i—i Affected Soils Leaching
to Groundwater

GW Discharge to Surface Water Exposure
EH Swimming
O Fish Consumption
Q3 Aquatic Life Protection

Enter ALP Criteria

2. Surface Soil Exposure

Receptor

Direct Ingestion
and Dermal Contact

No off-site
receptors

(cm)

(cm)

(D

Construction Worker

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus
Job ID: EE-05 Dato: 15-Nov-OO
3. Air Exposure Volatilization and Partlculates

tojOutdoor Air Inhalation (L
Receptor [com.

Type:
w

Off-sitel
0

v
Off-slte2

0 (cm)
Construction worker

D Affected Soils-Volatilization to Ambient Outdoor Air
GO Affected Groundwater-Volatilization to Ambient Outdoor Air
D Affected Surface Soils-Particulates to Ambient Outdoor Air

Volatilization to
Indoor Air Inhalation

Receptor 'None

Type:
No off-site
receptors

U Affected Soils-Volatilization to Enclosed Space
D Affected Groundwater-Volatillzation to Enclosed Space
4. Commands and Options
fMaln Screen] ( Print Sheet ] [Set Units ] ( Help )

n Exposure Factors & Target Risks ) ( Exposure Flowchart
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Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

RBCA Tool Kit for Chemical Releases, Version 1.2
Job ID: EE-05

Date: 15-Nov-OO

Source Media Constituents of Concern (COCs)
Selected COCs Representativt

( Delete j

Sort List: (J)

T o p ) [ Movellp )

Bottom ) QrtoveDowrT)

Tetradiloroethane, 1,1,2,2-
Methyl-^-pentanone, 4-
Bcnzcno
Chlorobonzono
Chloroform

Ethylhen/ene
Naphthnlcno

Trichlorocthenc
Vinyl chloride

Commands and options
( Main Screen ) ( Print Sheet

jrn (COCs)
mOC Concentration ^—^

Soil Source Zone

( Calculate )( Enter Site Data )

(mg/kg) note

) (
c
I

Help }

Apply
J Raoult's

Law Q
dole Fraction

in Source
Material

(-)
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Transport Modeling Options
1. Vertical Transport, Surface Soil Column

Outdoor Air Volatilization Factors CjQ
O Surface soil volatilization model only
@ Combination surface soil/Johnson & Ettinger models

Thickness of surface soil zone [ 100 ~| (cm)
O User-specified VF from other model (' Enter VF Values

Indoor Air Volatilization Factors ry^
O Johnson & Ettinger model ____________
O User-specified VF from other model ( Enter VF Values

Soil-to-Groundwater Leaching Factor
O ASTM Model f?)

n Apply Soil Attenuation Model (SAM)
|~| Allow first-order biodecay \

O User-specified LF from other model '

Enter Decay Rates
Enter LF Valued )

2. Lateral Air Dispersion Factor

O
O

wind

3-D Gaussian dispersion model
User-Specified ADF

CD
Off-sltel Off-site 2

[ 1.00E+ol(S)

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus
3. Ground water Dilution Attenuation Factor

Calculate DAF using Domenico Model
O Domenico equation with dispersion only (no biodegradation)
O Domenico equation first-order decay ( ' Enter Decay Rates
O Modified Domenico equation using .-•———_ ,„.. Pltj,-^—7-. . . ,., i tnier one uataelectron acceptor superposition — •:....-.•———

( Enter Directly ) Biodegradation Capacity NC ~\(mg/L)

— or —
User-Specified DAF Values

O DAF values from other model ,—
or site data

Enter DAF Values

n

4. Commands and Options
(̂ I/Jain Screen ) ( Print Sheet ) [ Help )
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Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed QW flow direction

General Case Construction
(cm)
(cm)
(cm)

(cm)
(cm)

(cm)

(cm)

Site Name: Sauget Area 1
Location: Sauget Illinois
Compi. By: Marcus

(~~ Calculate )

Column
Predominant USCS Soil Type

or
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or

Job ID: EE-05
Date: 1b-Nov-U(J

VadoseZone^^CaDlllan/JFringe

NA or
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

}(in/yr)

(In/yr)

0.002
7.57

3. Commands and Options
( Main Screen ]

( Set Units
Use Default

Values
( Print Sheet ]

I Help
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Site-Specific Groundwater Parameters
~T. Water-Bearing Unit

Hydrogeology
Groundwater Darcy velocity
Groundwater seepage velocity _

or . " NA~
Hydraulic conductivity
Hydraulic gradient
Effective porosity

Sorptlon
Fraction organic carbon-saturated zone
GroundwaterjjH _____ __

12. GrbunciwaferSource 2oneT
Groundwater plume width at source
Plume (mixing zone) thickness at source

or (~
Saturated thickness
Length of source zone

(cm/d)
(cm/d)

NA
(cm)
(cm)

Site Narno: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

iroundwater Dispersion
Model:

Distance to GW receptors
or

Longitudinal dispersivity
Transverse dispersivity
Vertical dispersivity

4. Groundwater Discharge
to Surface Water

Distance to GW/SW disharge point

Plume width at GW/SW discharge
Plume thickness at GW/SW discharge

Surface water flowrate at QW/SW discharge
5. Commands and Options"

Job ID: EE-05
Date: 1b-Nov-OU

Ingestion Soil Leaching to GW
Off-site 1 Off-site 2 Off-site 1 Off-site 2

0~~] | 0 | | 0 | | 0 \(cm)
or or '

'(cm)
(cm)
(cm)

[ Main Screen ]

f Set Units )
Use Default

Values

©

Off-site 2
~W>T\(cm)

( Print Sheet )

( Help ~]
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Site-Specific Air Parameters
1. Outdoor Air Pathway

Dispersion in Air Off-site 1
Distance to offsite air receptor [ I

r.r>
Off-site 2 <OJ

(cm)
or ( NA ) or

Horizontal dispersivity
Vertical dispersivity

Air Source Zone
Air mixing zone height
Ambient air velocity in mixing zone
Area! particulate emission flux

2. Indoor Air Pathway
Building Parameters F

Building volume/area ratio
Foundation area
Foundation perimeter
Building air exchange rate
Depth to bottom of foundation slab
Convective air flow through cracks
Foundation thickness
Foundation crack fraction
Volumetric water content of cracks
Volumetric air content of cracks
Indoor/Outdoor differential pressure

: __
_ _ _ _ _ _ _ _ _ _ _ _ _

200
225

6.9E-14

Residential
200

700000
3400

1.4E-4
15

O.OE+0

(cm)
(cm)

(cm)
(cm/s)
(g/cm*2/s)

- , ©Commercial
300

700000
3400

2.3E-4
15

O.OE-fO
15

0.01
0.12
0.26

0

(cm)
(cm*2)
(cm)
(1/s)
(cm)
(cm*3/s)
(cm)

(g/cm/sA2)

ISite Name: Saucjet Area 1 Job ID: EE-05
Location: Sauget Illinois Date: 15-Nov-OO
Compl. By: Marcus

wind

3.

outdoor air C i:^'..!

indoor air

;i ^V^lij::!;;;:..;:;;:-'!;!!:!^!;!;^*;,!;!^^• • v-'-'^-i-Hh^Mnii'i.'!.!!;!!:!1!;.:-;':'.;!1'''^

Commands and Options

Q/lain Screen ] r Use Defau|t ^ ( Print sneet )

r————————— N 1 Values 1 /• —— — — — - ———— \
Set Units )l ———————— >( Help }
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Exposure Pathway Flowchart mHmmH
Source Media

Affected
Surflclal

Soils ———

Affected
Subsurface 7"

Soils

Affected [_
Groundwater

"V

SOURCE

E
Transport Mechanisms

H Wind
Erosion

-». Volatilization

H Leaching ———

t
1 TRANSPORT

W

Atmospheric
Dispersion

Enclosed
Space — '

Accumulation

Groundwater
Transport

^ RECEPTOR

ompl. By: Marcus
Exposure Media

l î-tll

Dermal Contact and
Ingestlon

Air
*• Inhalation of Vapor

and/or Particutates

Groundwater
"UlUUIc Walcl

Ingestion

Surface Water
^ Swimming, Fish

Consumption,
Aquatic Life

~\

Job ID: EE-05
Date: 15-Nov-OO

Receptors
On-slte Off-slte1 Off-slte2

None NA NA

Outdoor Air:
Commercial WALUEI MALUEI

Indoor Air:
None NA NA

None None None

NA NA NA

| Commands and Options
9 ( Main Screen ) ( Print Sheet } ( Help }
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CHEMICAL DATA FOR SELECTED COCs Physical Property Data

Diffusion log (Koc) or Vapor
Moleculer Coefllclenit log(Kd) Henry't Liw Conttant Pretture Solubility

Weight Inilr In water (820-25C) (920-25C) («20-25C) (020-2SC)
CAS (g/mole) (cm2/t) (cm2/e) log(Ukg) (alm-m3) (mmHg) (mg/L) acid bate

Contlltuent Number type MW rel Dalr rel Owat rel partition ref mol (unltlett) rel rel rel pKa pKb rel
Tetrachtoroethana, 1.1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

79-34-5 C
108-10-1 O
71-43-2 A
108-90-7 AC
67-66-3 C
100-41-4 A
91-20-3 PAH
127-18-4 C
108-88-3 A
79-01-6 C
75-01-4 C

168 4
100.2 5
78.1 PS
112.8 PS
119.4 4
106.2 PS
128.2 PS
165.83 PS
92.4 5
131.4 23
62.5 4

710E-02 4
7.35E-02 6
880E-02 PS
7.30E-02 PS
1.04E-01 4
7.50E-02 PS
5.90E-02 PS
720E-02 PS
8.50E-02 A
8.18E-02 6
1.06E-01 4

7.90E-06 4
8.68E-05 7
9.80E-06 PS
8.70E-06 PS
1.00E-05 4
7.80E-06 PS
7.50E-08 PS
8.20E-06 PS
9.40E-06 A
1.05E-04 7
1 .23E-05 4

0.00 Koc 4
-0.10 Koc 11
1 .77 Koc PS
2.34 Koc PS
1 .93 Koc 4
2.56 Koc PS
3.30 Koc PS
2.19 Koc PS
2.13 Koc A
2.10 Koc 37
1.70 Koc 38

2.00E-03 8.25E-02 4
4.16E-04 1.72E-02
5.55E-03 2.29E-01 PS
3.70E-03 1 .53E-01 PS
3.39E-03 1.40E-01 4
7.88E-03 3.25E-01 PS
4.83E-04 1.99E-02 PS
1.84E-02 7.59E-01 PS
6.30E-03 2.60E-01 A
1.00E-02 4.14E-01 10
8.60E-02 3.55E+00 4

6.50E+00 4
6.00E+00 5
9.52E+01 PS
1 18E+01 PS
2.08E+02 4
1.00E+01 PS
2.30E-01 PS
1.90E+01 PS
300E«01 4
5.80E+01 23
266E+03 4

7.18E+02 4
1 90E+04 5
1.75E+03 PS
4.72E+02 PS
9.64E+03 4
1.69E+02 PS
310E+01 PS
2.00E+02 PS
5.15E*02 29
1.00E+03 23
2.54E+03 4

.

.

.

.

.

.

.

.

.

.

Site Name: Sauget Area 1
Site Location: Sauget Illinois

Completed By: Marcus
Dale Completed: 15-Nov-OO

Job ID: EE-05
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CHEMICAL DATA FOR SELECTED COCs Toxlcity Data

Reference Dote Reference Cone.

I
rsjoo

Slop* Faclora Unit Risk Factor
(moyico/day) (moym3) 1/(mgflco/day) 1/(u|j/m3)

(mg/kg/day) 1/<mg/kj/day) EPA Weight It
Oral Dermal Inhalation Oral Dermal Inhalation of Constituent

Constlluent RID_or«l rel RID.dermal rel RfCJnhal rel SF.oral ref SF_dermal rel URFJnhal rel Evidence Carcinogenic 7
Telcachloroelhane, 1.1.2,2-
Melhyl-2-pentanone. 4-
Benzene
Chlorobenzene
Chloroform
Elhytbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trlchloroethene
Vinyl chloride

6.00E-02 R
8.00E-02 R
3.00E-03 R
2.00E-02 PS
1.00E-02 R
1.00E-01 PS
4.00E-01 PS
1 .OOE-02 PS
2.00E-01 A,R
6.00E-03 R

.
6.40E-02 TX

8.20E-03 TX

9.70E-02 TX
3.56E-01 TX

1.60E-01 TX

7.00E-01 31
7.00E-02 R
5.95E-03 R
2.00E-02 PS
3.00E-04 R
1.00E+00 PS
1 .40E+00 PS
3.50E-02 PS
4.00E-01 A.R
2.10E-02 31

-

2.00E-01 R
-

2.90E-02 PS
-

6.10E-03 R

-
5.20E-02 PS

-
1.10E-02 R
1 90E+00 R

2.86E-01 TX

2.99E-02 TX

305E-02 TX

-
5.20E-02 TX

.
7.33E-02 TX
1.90E+00 TX

5.80E-05 R
.

8.29E-06 PS
-

2.30E-05 R

-
5.80E-07 PS

.
1.71E-06 R
8.57E-05 R

C
-
A
D
B2
D
D

C-B2
D
B2
A

TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE

Site Name: Saugel Area 1
Site Location: Sauget Illinois
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Miscellaneous Chemical Data

Maximum
Conumlnint Level

Condiment

I
NJ
IO

MCLJmo/U

Time-Weighted
Avenge Workplace

Criteria
TWA (mo/mS) (el

Aquatic Ufe
Prot. Criteria

AQL(moyL) rel

Blocon-
cenlrallon

Factor
(L-wWkg-tlth)

Telractiloroelhane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

5.00E-03 52 FR 25690
1.00E-01 58 FR 3526 (30 Jan 91)
1.00E-01 56 FR 30266 (01 Jul 91)
7.00E-01 56 FR 3526 (30 Jan 91 )

5.00E-03 56 FR 3526 (30 Jan 91)
1.00E+00 56 FR 3526 (30 Jan 91)
S.OOE-03 52 FR 25690 (08 Jul 87)
2.00E-03 52 FR 25690 (08 Jul 87)

7.00E+00 NIOSH
2.05E+02 NIOSH
325EtOO PS
3.50E+02 PS
978E+00 NIOSH
4.35E+02 PS
S.OOEtO! PS
680E+02 PS
1 .47E+02 ACQIH
2.69E+02 ACGIH
1.30E+01 ACGIH

.

.

.

-
-
.

8
1

12.6
450

1
1

430
49
70
39
1

Site Name: Sauget Area 1
Site Location: Sauget Illinois



RBCA Tool Kit (or Chemical Releases, Version 1.2 Page 4 of 4

CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

I
too

Constituent
Telrachloroethane, 1,1,2,2-
Methyl-2-penlanone, 4-
Benzene
Chtorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trlchtoroelhene
Vinyl chloride

Dermal Water Dermal Permeability Data
Relative Dermal lag lime for Critical Relative Water/Skin
Abtorp. Permeability Dermal Exposure Control Derm Derm Adiorp
Factor Coeff. Exposure Time Perm Coelf Factor

(unllless) (cnVhr) (hr) (hr) (unltless) (cm/event) rel
0.5 0.009 092 2.2 0.025 4.4E-2 D
0 . 5 - . - - - -
0.5 0021 026 0.63 0013 7.3E-2 D
0.5 0.041 0.43 1 0.069 1.5E-1 D
05 0.0089 0.47 1.1 0.0093 3.5E-2 D
0.5 0.074 0.39 1.3 0.14 2 7E-1 D

0.05 0.069 0.53 2.2 0.2 2.7E-1 D
05 0.048 0.9 4.3 0.25 2.2E-1 D
0.5 0.045 0.32 0.77 0.054 1.6E-1 D
0.5 0.016 0.55 1.3 0026 6.5E-2 D
0.5 0.0073 021 0.51 0.0023 2.5E-2 D

Detection Limits Half Life
Groundwaler Soil (Ftral-Ordar Decay)

(man.) (mg/xg) (days)
rel rel Saturated Unaalurated rel

0.0005 S
0.005 S
0.002 S
0.002 S
00005 S
0.002 S
0.01 32

0.0005 S
0.002 S
0.001 S
0.002 S

0.005 S
0.05 S
0.005 S
0.005 S
0.005 S
0.005 S
0.01 32

-
0.005 S
0.005 S
0.01 S

45 45 H
14 14 H

720 720 H
300 300 H
1800 1800 H
228 228 H
258 258 H
720 720 H
28 28 H

1653 1653 H
2875 2875 H

Site Name: Sauget Area 1
Site Location: Saugel Illinois



RBCA Tool Kil lor Chemical Releases, Version I 2

RBCA SITE ASSESSMENT Inout Parameter Summary
Site Name: Saugel Area 1 Completed By: Marcus Job ID: EE-OS
Site Locallon: Saupel Illinois Dale Completed 15 Nov 00 f OF f

Exposure Parametere Residential Commercial/Industrie!

ATC Averaging lime tor carcinogens (yr)
AT, Averaging lime for non-carcinogens (yr)
BW Body weight (kg)
ED Exposure duration (yr)
T Averaging time for vapor Ikix (yr)
EF Exposure frequency (days/yr)
EFD Exposure frequency lor dermal exposure
IR. IngesUon rale of water (L/day)
IR, Ingeslion rale of soil (mo/day)
SA Skin surface area (dermal) (cm"?}
M Soil to skin adherence factor
ET,.m Swimming exposure Ume (hr/event)
EV,.U Swimming event frequency (events/yr)
IR..™ Water IngesUon while swimming (Lmr)
SA..,, Skin surface area lor swimming (cm*2)
IRiu IngesUon rale ol fish (kg/yr)
Flu. Contaminated fish fraction (uniness)

AdjlQ 11-evril rt-te vrat
70
30
70 15 35
30 6 16
30
350
350

2
100 200

5800 2023
1
3
12 12 12

005 05
23000 8100
0025

1

Complete Exposure Pathways end Receptors On-slte Off-site 1 Olf-slle 2
Oroundwaler:
Groundwaler IngesUon
Soil Leaching to Groundwator IngesUon

Applicable Surfaca Water Exposure Route*:
Swimming
Fish Consumption
AquaUc Life Protection

Soil:
Direct IngesUon and Dermal Conlacl

Outdoor Air:
Paitlculales from Surface Soils
Volaliiizalion from Soils
Volatilization from Groundwaler

Indoor Air:

Volatilization from Subsurlace Soils
Volatilization from Groundwaler

None None None
None None None

NA
NA
NA

None

None None None
None None None

Commercial iVALUEl IVALUEl

None NA NA
None NA NA

Chronic Conilruc.

25 1
70
25 1
25 1
250 180
250

1
50 100

5800 5800

Receptor Dletence from Source Medle On-eile Off-site 1 Off-site 2 (Unite)
Groundwaler receptor
Soil leaching to groundwaler receptor
Outdoor air InhalaUon receptor

NA NA NA
NA NA NA
0 NA NA

Terget Heeith Rlek Values Individual Cumuletlve
TR» Target Risk (class MB carcinogens)
TRc Target Risk (class C carcinogens)
THO Target Hazard OuoUenl (non-carcinogenic risk)

t.OE-8 10E-5
10E-5
1.0E«0 10E.O

Modeling Options
RBCA tier
Outdoor air votaUHzallon model
Indoor air volatilization model
Son leaching model
Use soil attenuation model (SAM) lor leachate?
Air dilution factor
Groundwalor drlulion-attenuation factor

Tier 2
Surface A subsurface models
NA
NA
NA
NA
NA

(cm)
(cm)
(cm)

NOTE: NA = Not applicable

( I

Surface Parameter! General Construction (Unite)
A Source zone area
W Length of source-zone area parallel to wind
W_ Length ol source-zone area parallel to GW flow
U.i Ambient ail velocity In mixing zone
5,i Air mixing zone height
P. Areal paniculate emission rate
LM Thickness of affected surface soils

OOE.O NA
OOE«0 NA

NA
23E.2
20E.2

NA
NA

(crrV2)
(cm)
(cm)

(cm/s)
(cm)

(o/cm*2/s)
(em)

Surface Soil Column Peremeiere Value (UnMe)
he*, Capillary zone thickness
h, Vadose zone thickness
p, Soil bulk density
f«t Fraction organic caibon
»i Soil total porosity
Kn vertical hydraulic conductivity
k. Vapor permeability
U. Depth to groundwater
L. Depth to top of affected soils
U.« Deplhlobaseolallected soils
L,*, Thickness ol affected soils
pH SoU/groundwaler pH

"• Volumetric water content
"• Volumelric air content

1 1E»1
53E.2
15E»0
20E-3
43E-1
8.6E-1
1.0E-11
54E*2

NA
NA
NA

7.6EiO
caBlllanr vadola foundation
0387 03 0.12
0043 013 026

(cm)
(cm)

(Q/cm*3|

(cnVd)
(cm»2|

(cm)
(cm)
(cm)
(cm)

Building Parametere Reeldenllet Commercial (Until)
U Building volume/area ratio
A> Foundation area
X0, Foundation perimeter
ER Building air exchange rale
U> Foundation thickness
T-a, Depth to bottom ol foundation slab
n Foundation crack fraction
dP Indoor/outdoor differential pressure
Q. Corrective air now through slab

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

(cm)

(cm)
(1/s)
(cm)
(cm)

(o/cm/»*2)
(CIW3/S)

Qroundwater Parameters Value (Unlti)
°». Groundwater mixing zone depth
It Net groundwaler iririllralfon rale
u,. Groundwaler Oarcy velocity
V** Groundwater seepage velocity
K, Saturated hydraulic conductivity
1 Groundwaler gradient
S. Width ol groundwater source zone
S< Depth of groundwater source zone
i." Effective porosity In water-bearing unit
fo»»i Fraction organic caibon In water-bearing unH
pH,»i Groundwater pH

Blodegradalkm considered?

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(cm)
(Irvyr)
(cm/d)
(cm/d)
(cm/d)

(cm)
(cm)

Transport Parameter* Off-site 1 Off-site 2 Off-elte t Off-site 1 (Unrl*)
Literal Oroundwalar Transport
«, Longitudinal dlsporstvity
«v Transverse disperstvity
", Veitical dtsperstvtty
Lalaral Outdoor Air Transport
a
f Transverse dispersion coelliclenl

"i Vertical dispersion coefficieni
ADF Air dispersion factor

aroundwalarlnoaallon Soil Leaehlno to OW
NA NA NA NA
NA NA NA NA
NA NA NA NA

Soil to Outdoor Air Inhat. QW to Outdoor Air Intnl.
NA NA NA NA
NA NA NA NA
NA NA NA NA

(cm)
(cm)
(cm)

(cm)
(cm)

Surface Water Parameter! Oft-eito 2 (Unlti)
0,- Surface water flowrate
W* Width of GW plume at SW discharge
V Thickness of GW plume at SW discharge
OF,. GioufidwaUi to surface water dilution factor

NA
NA
NA
NA ^

(cm"3/s)
(cm)
(cm)



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

1OF7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS D (CHECKED IF PATHWAY IS ACTIVE)

SURFACE SOILS (0 - 0 cm):

VAPOR AND DUST INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1) Source Medium

Soil Cone,
(mg/kg)

2) NAF Value (m*3/kg)
Receptor

On-sile (0 cm)

ConstructionNone ... .Worker

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/m*3) (1)/(2)

On-slle (0 cm)

.. ConstructionNone ... .Worker

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

I
Ul
NJ

L NOTE: NAF = Natural attenuation (actor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

2 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

SURFACE SOILS (0 - 0 cm):

VAPOR AND DUST INHALATION (cont'd)

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

4) Exposure Multiplier
(EFxED)/(ATx365) (unilless)

On-slte (0 cm)

.. ConstructionNone ... .Worker

Otl-site 1
(Ocm)

None

Olf-sile 2
(Ocm)

None

5) Average Inhalation Exposure
Concentration (mgMv-3) (3) x (4)

On-site (0 cm)

.. ConstructionNone ... ,Worker

Olf-slte 1
(Ocm)

None

Oil-site 2
(Ocm)

None

I
UJ
OJ

NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit lor Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

3 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS D (CHECKED IF PATHWAY IS ACTIVE)

SUBSURFACE SOILS (100-0 em):

VAPOR INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1 ) Source Medium

Soil Cone,
(mg/kg)

2) NAF Value (m«3/kg)
Receptor

On-site (0 cm)

Nona

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/mA3) (I)/ (2)

On-slle (0 cm)

None

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

I
OJ

L NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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RBCA SITE ASSESSMENT

4 OF 7

2i
10

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

SUBSURFACE SOILS (100 • 0 cm):

VAPOR INHALATION (cont'd)

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

4) Exposure Multiplier
(EFxED)/(ATx3BS) (unltless)

On-sito (0 cm)

None

Off-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

5) Average Inhalation Exposure
Concentration (mg/mA3) (3) x (4)

On-slte (0 cm)

None

Off-sile 1
(Ocm)

None

Off-sile 2
(Ocm)

None

L NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expoture Concentration
1 ) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
1.1 E-1
6.2E-1
O.OE+0
O.OE+0
3.9E-1
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m /̂L)
Receptor

On-site (0 cm)

Commercial

8.5E+4
1.5E+5
2.9E+4
4.9E+4
3.8E+4
2.5E+4
3.3E+5
1 .2E+4
2.7E+4
1.3E+4
1.9E+3

Oil-site 1
(Ocm)

#VALUEI

Oil-site 2
(Ocm)

(IVALUEI

3) Exposure Medium
Outdoor Air: POEConc. <mo/mA3) (1)/(2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
3.8E-6
1 .3E-5
O.OE+0
O.OE+0
1.2E-6
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

(tVALUEl

Oil-site 2
(Ocm)

WALUEI

I
UJ
O1

L 'NOTE: NAF = Natural attenuation factor POE = Point ol exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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RBCA SITE ASSESSMENT

6 OF 7

I
oo-j

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

GROUNDWATER: VAPOR

INHALATION (cont'd)

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

4) Exposure Multiplier
(EFxED)/(ATx365) (unlllesa)

On-sile (0 cm)

Commercial

2.4E-1
6.8E-1
2.4E-1
6.8E-1
2.4E-1
6.8E-1
6.8E-1
2.4E-1
6.8E-1
2.4E-1
2.4E-1

Oil-site 1
(Ocm)

OVALUEI

Oil-site 2
(Ocm)

OVALUEI

5) Average Inhalation Exposure
Concentration (mg/m*3) (3) x (4)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
9.3E-7
8.7E-6
O.OE+0
O.OE+0
8.0E-7
O.OE+0
O.OE+0
O.OE+0 _,
O.OE+0

Oil-site 1
(Ocm)

WALUEI

Off-site 2
(Ocm)

KVALUEI

L NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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RBCA SITE ASSESSMENT

7 OF 7

Iui
00

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

TOTAL PATHWAY EXPOSURE (mo/m*3)
(Sum average expsosure concentrations

from soil and groundwaler routes.)

On-site (0 cm)

'« cwsrr
9.3E-7
8.7E-6

8.0E-7

Off-sile 1
(Ocm)

#VALUEI

Oil-site 2
(Ocm)

WALUEI

Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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APPENDIX N

CALCULATION OF PRODUCE CONCENTRATIONS

N-1 December 29. 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX N
CALCULATION OF PRODUCE CONCENTRATIONS

Constituents of potential concern (COPCs) in soil may enter plants through root uptake where they
may accumulate in the below ground portion of the plants (e.g., root, tuber, bulb) and or be transported
via transpiration to the above-ground shoots and fruits.

For above and below ground produce, plant COPC concentrations may be predicted from soil COPC
concentrations through application of a model, recommended by the USEPA (1998) for conducting
multipathway human health risk assessment at combustion facilities, which is dependent upon a
simple soil-to-plant biotransfer factor (Br). The equation for implementing this model is:

Produce Concentration (mg/kg DW) = Cs x Br

Where:

Cs = Concentration of COPC in Soil (mg/kg) (in this risk assessment Cs = the surface soil
exposure point concentration selected for evaluation of residential exposure
scenarios)

Br = Plant-soil Bioconcentration Factor for Produce [(mg/kg DW Plant)/(mg/kg soil)]
(plant-soil bioconcentration factors are available for both above and below ground
produce)

COPCs in transect soils include arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and dieldrin. For organic constituents, root uptake
factors are calculated as a function of log Kow. The relationship between log KQW and the root uptake
factor is linear up to approximately a log KoW of 4 (Travis and Arms, 1988). Above this value, the linear
relationship no longer holds. For the organic COPCs identified in transect soils, the log KOW values are
as follows (USEPA, 1998):

benzo(a)anthracene 5.68

benzo(a)pyrene 6.13

benzo(b)fluoranthene 6.20

dibenzo(a,h)anthracene 6.55

lndeno(1,2,3-cd)pyrene 6.91

Dieldrin 5.27

N-2 December 29. 2000
J:\lndl_Service\Projed Files\Soiutia-6105\Sauget-6105-002\Report Rev 0\Appendices doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS 9i»jj.-)»iJ!avrm

These values are outside of the linear range, and there are no specific data in the literature for reliably
quantifying plant uptake of these constituents.

For the limited data on PAHs that are in the literature, it is unclear what component of the plant
concentration is due to soil uptake and what component is due to atmospheric depositions; PAHs are
common in the environment due to the combustion of fossil fuels. Moreover, below-ground to above-
ground constituent transfer within plants is dependent upon the process of transpiration. For organics
with low solubilities, this is likely to be a negligible transfer process. Because all of this leads to great
uncertainty in the plant uptake for high log KQW organics, these constituents were not quantitatively
evaluated in the produce pathway in the HHRA.

The attached modeling printouts, Tables N-1 and N-2, summarize the inputs and results for prediction
of above and below ground produce concentrations used in evaluating the RME and MLE residential
exposure scenarios.

REFERENCE

Travis, C.C. and A.D. Arms. 1988. Bioconcentration of Organics in Beef, Milk, and Vegetation. Health
and Safety Research Division, Oak Ridge National Laboratory, Oak Ridge, TN. Env. Sci.
Technol., Vol. 22, No. 3.

USEPA. 1998. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities.
Office of Solid Waste and Emergency Response. USEPA Region 6 Multimedia Planning and
Permitting Division. Center for Combustion Science and Engineering.

N-3 December 29, 2000
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ENSR International
TABLE N-1
EXPOSURE POINT CONCENTRATIONS (RME) - PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

BrM
6.33E-03

"rrootveo
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg FW)
1.42E-02

Below
Ground

(mg/kg FW)
1.80E-02

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
FW - Fresh Weight
NA - Not Applicable.
RME - Reasonable Maximum Exposure.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Braa x 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Below Ground Produce Concentration = Cs x Brrootv88x 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Cs = Concentration of constituent in soil.
Brag = Plant-soil bioconcentration factor for above ground produce.
Brroo,veg = Plant-soil bioconcentration factor for below ground produce.

epcs.xls\produce
December 29, 2000

Revision 0
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TABLE N-2
EXPOSURE POINT CONCENTRATIONS (MLE)- PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

i
in

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Braa
6.33E-03

"^rootveg
8.00E-03

Transect 7 ""
Predicted Produce

Concentrations
Above
Ground

(mg/kg DW)
9.49E-03

Below
Ground

(mg/kg DW)
1 .20E-02

Notes:
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
FW - Fresh Weight.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NA - Not Applicable.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Brag x 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Below Ground Produce Concentration = Ca x Brrootvagx 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Cs = Concentration of constituent in soil.
Brag = Plant-soil bioconcentration factor for above ground produce.
Brrootveg = Plant-soil bioconcentration factor for below ground produce.

MLEc -<5.xls\produce
December 29, 2000

vision 0
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APPENDIX O

ABSORPTION ADJUSTMENT FACTORS (AAFs)

~ June 1.2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX O
ABSORPTION ADJUSTMENT FACTORS (AAFs)

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989, 1992), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of constituents of potential
concern (COPC) in various environmental media (such as soil, sediment, water or air), it is first
necessary to estimate the human exposure dose of each chemical. The exposure dose is then
combined with an estimate of the toxicity of the chemical to produce an estimate of risk posed to
human health.

The estimate of toxicity of a chemical, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the chemical (similar to the human
exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of the
chemical.

In animals, as in humans, the administered dose of a chemical is not necessarily completely absorbed.
Moreover, differences in absorption exist between laboratory animals and humans, as well as between
different media and routes of exposure. Therefore, it is not always appropriate to directly apply a
toxicity value to the human exposure dose. In many cases, a correction factor in the calculation of risk
is needed to account for differences between absorption in the toxicity study and absorption likely to
occur upon human exposure to a chemical. Without such a correction, the estimate of human health
risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

_ fraction absorbed in humans for the environmental exposure
fraction absorbed in the dose - response study

The use of an AAF allows appropriate adjustments to be made to the administered dose of a chemical
when the efficiency of absorption between environmental exposure and experimental exposure is
known or expected to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific

June 1.2001
J \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\AppendixAAF.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
exposure to organics, a value of 0.001 is used for dermal exposure to inorganics, and a value of 1.0 is
employed for all other routes of exposure.

Dermal-Water AAFs

While most exposure scenarios in a risk assessment calculate an exposure dose, i.e., how much of a
constituent is ingested or inhaled, the equation used to determine the dermal exposure to constituents
in water calculates an absorbed dose through the use of a dermal permeability constant (see Section
5.3.3 and Table 5-42). Therefore, for the dermal-water pathway, the numerator of the AAF equation
(presented above) is always 100%. Where the absorption value used in the denominator of the AAF
equation is less than 100% (as is generally the case for many metals), the dermal-water AAF can have
a value much greater than one.

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989). In more recent guidance (USEPA, 1992), USEPA states:

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.

This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

Oral Bioavailability of Chemicals in Soil

Oral bioavailability is a measure of the degree to which a chemical may be systemically absorbed
following ingestion. Some chemicals are absorbed almost completely (100 percent bioavailability)
when ingested in pure form. Other chemicals may pass through the body largely unabsorbed. In part,
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the physical characteristics of the chemical affect the amount absorbed. In general, as the lipophilicity
of a chemical increases, its absorption across the gastrointestinal tract increases.

In addition, the oral bioavailability or absorption of soil-bound chemicals is also dependent upon the
rate at which chemicals dissociate from the soil or slag matrix in the gut. Soil-bound chemicals,
particularly inorganics, are usually absorbed to a lesser degree than chemicals in pure form
(Paustenbach, 1987; Goon et al., 1990, 1991; Sheehan et al., 1991; Sheppard et al., 1995, Magee et
al., 1996). The reduced absorption is a result of hydrophobic attraction between the chemical and soil
matrix. The greater the degree of affinity between a chemical and soil, the less likely that a soil-bound
chemical will be absorbed upon ingestion. Absorption of the pure chemical in the gut is inherently
evaluated in the USEPA reference doses and oral cancer slope factors as each is based on oral
animal or human toxicity studies. Therefore, bioavailability, as used in this Risk Evaluation, refers to
the "bioaccessibility" of the chemicals from the soil or slag matrix and represents the difference in
absorption between chemicals in soil and chemicals in a pure {100 percent bioaccessible) form.
Because the COPCs may be tightly bound in the slag and/or soil matrix at the site due to the process
in which they were produced and "aging" of the chemicals over time, bioaccessibility may vary among
the COPCs and is probably much less than 100%. However, due to the lack of site-specific data, the
degree to which the COPCs are bioaccessible is uncertain.

The use of AAFs is particularly important when evaluating exposures to chemicals in soils. The
bioavailability of chemicals in soils is reduced over time. This is caused by a series of physical and
chemical processes that occur when a chemical initially contacts the soil. These processes result in
the distribution of the chemical onto the surface of soil particles and sequestration of the chemical into
the pores of the soil particles. With sufficient time (which varies by chemical and environmental
medium), other processes (e.g., volatilization, biodegradation) remove the chemical from the surface of
the soil particle such that the mass of the chemical that can be measured, using standard USEPA
analytical techniques, resides primarily within the soil particle itself, and not on the surface. This
process is termed "aging," and it results in the migration of the chemical into the interior of the soil
particle so that less remains on the exterior surface. This sequestration or aging of the chemical that
occurs over time results in reducing the "availability" of the chemical to be absorbed by living
organisms. The process of aging reduces the accessibility of a chemical when ingested or dermally
contacted by humans because the chemical is bound in the soil matrix and not extracted by stomach
acid or skin moisture.

The specific mechanisms for sequestration of chemicals in soil are thought to include: (1) a rapid
partitioning of hydrophobic molecules to the external surface of particulate matter in the soil (adsorption
or binding to the soil) and (2) slow diffusion of molecules into micropores in the soil particles, remote
from the surfaces of soil particles (aging).

Adsorption
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Adsorption consists of the partitioning of chemicals from water (or free phase) to the solid organic
phase in soil. The tendency for adsorption by a chemical onto soil particles to occur (expressed by the
term Kd) is related to the hydrophobicity of the chemical (expressed by the term K^) and the fraction of
organic carbon (foe) in the soil, as shown in the following equation:

Kd = KOC * foe

High Kd and KOC values, such as for PAHs and PCBs, indicate that the chemical is very hydrophobic
and will strongly bind to organic matter in the soil.

Aging

In addition to decreased availability due to adsorption (a rapid process), availability of some
persistent chemicals in soil decreases steadily over longer periods of time. This process known
as aging has been the topic of numerous recent experimental studies and reviews (Alexander,
1995; Linz et al., 1997; Hatzinger and Alexander, 1995; White and Alexander, 1996). A recent
review of over 268 technical papers (Linz et al., 1997) concluded the following regarding aging:

• For many persistent organic chemicals, there is a rapid initial phase of disappearance followed
by a period in which loss of chemicals slows markedly, although the parent chemical is still
present in the soil. Because the initial disappearance phase results from biodegradation, the
subsequent decrease in rate of disappearance is thought to result from the sequestering of
chemicals in soil such that they are generally unavailable to the microorganisms that
biodegrade them.

• When organic chemicals are added to soil containing naturally aged (and no longer
biodegradable) chemicals, the freshly added chemicals are rapidly biodegraded.

• Chemicals that are aged are less readily extracted by solvents.

• Chemicals that are aged are less available to plants and animals.

• Chemicals that are aged are less toxic to plants and animals.

Alexander (1995) proposed that aging results from the slow diffusion of organic chemicals into
micropores in soil particles. Organic chemicals bound to hydrophobic surfaces in micropores of soil
particles are physically remote from the particle surface where partitioning between the organic and
aqueous phase (and desorption of chemicals from soil) occurs. Desorption of organic chemicals from
micropores back into the aqueous phase near the surface of the soil particle has been proposed to
occur by slow diffusion and to follow a "tortuous path" of repeated sorption and desorption (Linz et al.,
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1997). Therefore, desorption of aged/sequestered chemicals is likely "enormously retarded" relative to
desorption of chemicals bound to the surface of soil particles (Linz et al., 1997).

Experimental evidence supports the conclusion that chemicals in micropores in aged soils are less
available to microorganisms, plants or animals, and are relatively less toxic.

• Soil from a site (Newark soil) that was decontaminated and retreated with TCDD (not aged)
then administered orally at a dose of 6 ug/kg, killed 19 of 20 guinea pigs, whereas aged
Newark soil containing TCDD administered orally at a higher dose of 10 ug/kg, killed only 1 of
18 guinea pigs (Umbreitetal., 1988).

• PAHs were introduced into high organic content soils that had been sterilized to remove
organisms that might degrade the PAHs. The soils were then aged for 0, 29 and 45 weeks,
and a PAH degrading microorganism was introduced. After a further month, 60% of the PAHs
were degraded in the unaged control, 45% in the 29-week soil, and 40% for the 45-week soil.
The rates of degradation also decreased with increased aging, suggesting lower
concentrations of PAHs available for metabolism, probably due to a decreased rate of transfer
of the chemical from an unavailable to an available form. Chemical extraction tests indicated
that adsorption of the PAHs to the soil was responsible for the reduction in its bioavailability to
microorganisms (Hatzinger and Alexander, 1995).

These and other studies suggest that, for chemicals that have been immobilized in soil by the aging
process, the total concentration of the chemical may be a very poor indicator of its toxicity. Primary
factors promoting aging of a chemical in soil include (1) hydrophobicity of the chemical, (2) the length
of time that the chemical has been present in the soil, and (3) the fraction organic content (f^) of the
soil.
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The description of the AAFs used in this risk assessment are printed in the following order:

1,1,2,2-Tetrachloroethane
1,4-Dichlorobenzene
2.4.5-TP (Silvex)
2.4.6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
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3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
Acetone
alpha-BHC
Antimony
Arsenic
Benzene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dieldrin
Ethylbenzene
gamma-BHC
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
PAHs:

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene
Naphthalene

Tetrachloroethene
Toluene
PCBs
Trichloroethene
Vanadium
Vinyl chloride
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Zinc
Total 2,3,7,8-TCDD TEQ
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AAFs FOR 1,1,2,2-TETRACHLOROETHANE

The oral CSF for 1,1,2,2-tetrachloroethane of 2E-01 (mg/kg-day)'1 provided by IRIS (USEPA, 2000) is
based on a gavage study in mice. Due to the lack of chemical-specific information in both mice and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and mice
for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet),
and the AAF (oral-soil) are all (100%)/(100%) = 1 for potential carcinogenic effects. An oral RfD has
been provided by NCEA (as reported in the USEPA Region 9 PRG Table dated 10/1999) of 6E-02
mg/kg-day. Due to the lack of chemical-specific information, it is also assumed that the
aforementioned AAFs for noncancer effects are also all equal to 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0 for both potential carcinogenic and noncarcinogenic
effects.

The inhalation CSF for 1,1,2,2-tetrachloroethane is the same as and is based on the oral CSF of 2E-01
(mg/kg-day)"1. Due to the lack of chemical-specific information, it is assumed that the AAF (inhalation)
is 1.

Summary of AAFs for 1,1,2,2-Tetrachloroethane

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR 1,2,4-TRICHLOROBENZENE

The oral RfD for 1,2,4-trichlorobenzene of 1E-02 mg/kg-day provided by IRIS (USEPA, 2000) is based
on a gavage study in rats. Due to the lack of chemical-specific information in both rats and humans, it
is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (U.S. ERA, 1992) fororganics of 1% absorption from dermal exposures
to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC provided by HEAST (USEPA, 1997) is 2E-01 mg/m3 and corresponds to an
inhalation RfD of 5.71 E-02 mg/kg-day. The RfC is based on inhalation studies in rats, rabbits, dogs,
and monkeys. Due to the lack of chemical-specific information, it is assumed that absorption is the
same in these laboratory animals and humans. Therefore, the AAF (inhalation) is 1.

Summary of AAFs for 1,2,4-Trichlorobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR 1,4-DICHLOROBENZENE

The oral CSF for 1,4-dichlorobenzene of 2.4E-02 (mg/kg-day)'1 provided by HEAST (USEPA, 1997) is
based on an oral gavage study in mice. Due to the lack of chemical-specific information in both mice
and humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and
mice for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-
diet), and the AAF (oral-soil) are all (100%)/(100%) = 1 for potential carcinogenic effects. An oral RfD
has been provided by NCEA (as reported in the USEPA Region 9 PRO Table dated 10/1999) of 3E-02
mg/kg-day. Due to the lack of chemical-specific information, it is also assumed that the
aforementioned AAFs for noncancer effects are also all equal to 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0 for both potential carcinogenic and noncarcinogenic
effects.

The inhalation RfC provided on IRIS (USEPA, 2000) for 1,4-dichlorobenzene is 8.0E-01 mg/m3, and
corresponds to an inhalation RfD of 2.3E-01 mg/kg-day. The RfC is based on an inhalation study in
rats. Due to the lack of chemical-specific information, it is assumed that absorption of 1,4-
dichlorobenzene is the same in rats and in humans. An inhalation CSF is provided by NCEA (as
reported in the USEPA Region 9 PRG Table dated 10/1999) of 2.2E-02 (mg/kg-day)"1. Due to the lack
of chemical-specific information, it is assumed that the AAF (inhalation) is 1 for both potential
carcinogenic and noncarcinogenic effects.

Summary of AAFs for 1,4-Dichlorobenzene
Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

1

1

1

0.01
1
1
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AAFs FOR 2,4,5-TP (Silvex)

The oral RfD for 2,4,5-TP of 8E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a dietary
study in dogs. The IRIS file reports that 93% of a dose to rats was recovered in the urine; therefore, it
is assumed here that absorption of 2,4,5-TP by the oral route of exposure is complete (i.e., 100%) in
both dogs and humans. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all
(100%X(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1 %)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%X(100%) = 1.0.

Summary of AAFs for 2,4,5-TP (Silvex)

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR 2,4,6-TRICHLOROPHENOL

The oral CSF for 2,4,6-trichlorophenol of 1.1E-02 (mg/kg-day)'1 provided by IRIS (USEPA, 2000) is
based on a dietary study in rats. Due to the lack of chemical-specific information in both rats and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for 2,4,6-trichlorophenol provided by IRIS (USEPA, 2000) is the same as and is
based on the oral CSF of 1.1E-02 (mg/kg-day)"1. Due to the lack of chemical-specific information, it is
assumed that the AAF (inhalation) is 1.

Summary of AAFs for 2,4,6-Trichlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR 2,4-DICHLOROPHENOL

The oral RfD for 2,4-dichlorophenol of 3E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on
a drinking water study in rats. Due to the lack of chemical-specific information in both rats and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1 % absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 2,4,6-Dichlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR 2-CHLOROPHENOL

The oral RfD for 2-chlorophenol of 5E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a
drinking water study in rats. Due to the lack of chemical-specific information in both rats and humans,
it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1 % absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 2-Chlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR 2-NITROANILINE AND 4-NITROANILINE

HEAST (USEPA, 1997) provides an inhalation RfC for 2-nitroaniline of 2E-04 mg/m3 which
corresponds to an inhalation RfD of 5.71 E-05 mg/kg-day. The RfC is based on an inhalation study in
rats. Due to the lack of chemical-specific information, it is assumed that absorption is the same in rats
and humans, thus the AAF (inhalation) is 1.

Due to the lack of chemical-specific dose-response values for 4-nitroaniline, the dose-response value
and AAFs for 2-nitroaniline will be used to evaluate this constituent.

Summary of AAFs for 2-Nitroaniline/4-Nitroaniline

Inhalation 1

References
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AAFs FOR 3-METHYLPHENOU4-METHYLPHENOL

The oral RfD for 3-methylphenol of 5E-02 mg/kg-day provided by IRIS (USEPA, 2000) is used to
evaluate total 3- and 4-methylphenol. The RfD is based on a gavage study in rats. Due to the lack of
chemical-specific information in both rats and humans, it is assumed that absorption is complete (i.e.,
100%) and is the same in humans and rats for drinking water, diet, and soil ingestion exposures.
Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the -absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 3-Methylphenol/4- Methylphenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR 4,4'-DDE

The oral CSF for 4,4'-DDE of 3.4E-01 (mg/kg-day)'1 provided by IRIS (USEPA, 2000) is based on a
dietary study in mice and hamsters. Due to the lack of chemical-specific information in mice and
hamsters and humans, it is assumed that absorption is complete (i.e., 100%) and is the same in
humans and mice and hamsters for drinking water, diet, and soil ingestion exposures. Therefore, the
AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 4,4'-DDE

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR4-CHLOROANILINE

The oral RfD for 4-chloroaniline of 4E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a
dietary study in rats. Due to the lack of chemical-specific information in rats and humans, it is assumed
that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking water, diet,
and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil)
areall(100%X(100%)= 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 4-Chloroaniline

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR 4-METHYL-2-PENTANONE

The oral RfD for 4-methyl-2-pentanone (also known as methyl isobutyl ketone) is 8E-02 mg/kg-day
(HEAST, 1997), and is based on an oral gavage study in rats. Due to the lack of chemical-specific
information, it is assumed that absorption is the same in humans for drinking water, dietary, and soil
ingestion exposures as in the dose-response study. Therefore, the AAF (oral-water), the AAF (oral-
diet), and the AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC of 8E-02 mg/m3 provided in HEAST (USEPA, 1997) corresponds to an inhalation
RfD of 2.29E-02 mg/kg-day. The RfC is based on an inhalation study in rats. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for 4-Methyl-2-Pentanone

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR ACETONE

The oral RfD for acetone (1E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a gavage
study in rats. Absorption in the dose-response study is assumed to be 100%. Based on absorption
information on other volatile organic compounds, it is assumed that absorption is the same in animals
and humans for gavage, drinking water, diet, and soil/sediment ingestion exposures. Thus, the AAF
(oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1. A recommended default value
(USEPA, 2000) for organics of 1% for dermal absorption from soil has been used. Thus, the AAF
(dermal-soil) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study); thus
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Acetone

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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AAFs FOR ALDRIN

The oral CSF for aldrin of 17E+01 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on a dietary
study in mice. The oral RfD for aldrin of 3E-05 mg/kg-day is based on a dietary study in rats. Due to
the lack of chemical-specific information in both mice and rats and humans, it is assumed that
absorption is complete (i.e., 100%) and is the same in humans and mice and rats for drinking water,
diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-
soil) are all (100%)/(100%) = 1.

A recommended default value (U.S. ERA, 1992) for organics of 1% absorption from dermal exposures
to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0.

Summary of AAFs for Aldrin

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1

References

USEPA. 2000. Integrated Risk Information System (IRIS).
[URL: http://www.epa.gov/ngispgm3/iris/]

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/healthbul.htm]

June 1.2001
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\AppendixAAF.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR alpha-BHC

The oral CSF for alpha-BHC of 6.3E+0 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation unit risk factor of 1.8E-03 (ug/m3)"1 provided in IRIS corresponds to an inhalation CSF of
6.3E+0 (mg/kg/day)"1 and is based on the mouse dietary study used to develop the oral CSF. Due to
the lack of chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for alpha-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR ANTIMONY

The USEPA oral RfD of 4E-04 mg/kg-day provided on IRIS (USEPA, 2000) is based on a drinking
water study in rats using potassium antimony tartrate. Antimony is poorly absorbed across the
gastrointestinal tract with one report of 15 percent absorption of ingested potassium antimony tartrate
by rats (USEPA, 1990). It is assumed that the absorption of antimony in the diet and soil is the same
as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all
1.

Dermal absorption of antimony is also reported to be poor, although specific estimates were not
located (USEPA, 1990). A recommended default value for inorganics of 0.1 percent for the dermal
absorption from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
antimony from the drinking water study was 15 percent results in an AAF (dermal-soil) of 0.1%/15% =
0.007.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
antimony, the AAF (dermal-water) is (100%)/(15%) = 6.7.

Summary of AAFs for Antimony

Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.007
Dermal-Water 6.7
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AAFs FOR ARSENIC

These AAFs are appropriate for use with the following dose-response values for arsenic:

• The oral reference dose (RfD) for arsenic, which is 3E-04 mg/kg-day (USEPA, 2000)

• The oral cancer slope factor (CSF) for arsenic, which is 1.5E+00 (mg/kg-day)"1 (USEPA, 2000).

• The inhalation CSF for arsenic, which is 1.5E+01 (mg/kg-day)"1 (USEPA, 2000).

Absorption in the Dose-Response Study

Both oral toxicity values for arsenic are based on epidemiological studies that characterized health
effects in a large population of Taiwanese who consumed drinking water containing arsenic. The exact
form of the ingested arsenic is unknown. For the purposes of the development of the AAFs, it has
been assumed that the arsenic was a soluble inorganic arsenic salt (such as arsenic trioxide, As2O3, a
smelting by-product). Several studies investigating the absorption of arsenic have been performed in
humans and various animal species. Human studies are sufficiently extensive to strongly suggest that
close to 100% of soluble inorganic arsenic in water is absorbed from the gastrointestinal tract. These
human studies are reviewed in detail here.

One direct indication of absorption of an orally administered dose of a chemical is its urinary excretion.
Several studies show that urinary excretion can account for the majority of an orally administered dose
of arsenic. Buchet et al. (1981 a) administered aqueous sodium arsenite (NaAsO2) as a single dose to
three human volunteers. An average of 45% of the dose was excreted in the urine in four days. In a
second study (Buchet et al., 1981b), four individuals given 125, 250, 500, or 1000 ^g As/day orally for
five days excreted 54, 73, 74, and 64% of the dose in urine, respectively, over 14 days. The average
urinary excretion of arsenic for the four subjects was 66% of the administered dose. Crecelius (1977)
reports that approximately 50% and 80% of orally administered aqueous arsenic was excreted in urine
within 61 hours by a single individual in two experiments. The results of these studies represent the
minimum amount of arsenic absorbed since the balance of the dose was not accounted for.

Data for human fecal excretion of arsenic do exist. Pomroy et al. (1980) gave 6 male subjects
radiolabelled arsenic acid ([74As]H3AsO4) in gelatin capsules followed by a glass of water. The
presence of arsenic in the body, urine, and feces was measured using a whole body radiation counter.
The authors report that for the six subjects the average total excretion over 7 days was 6.1+2.8% in
feces. It is not possible to determine how much of this arsenic was first absorbed and then excreted.
The total recovery of arsenic (urine plus feces) was 68.4+4.0% of the single oral dose. The remaining
arsenic was reported to be present in the body tissues; virtually the entire dose could be accounted for.
This suggests a minimum absorption of 94% (100% - 6%) of orally ingested arsenic.
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A study by Bettley and O'Shea (1975) also reports excretion of arsenic in both urine and feces. Three
subjects were exposed to 8.52 mg As (as 1.25 ml of Liq. Arsenicalis B.P.) in three portions 8 hours
apart on one day. They found that at most 3.5% of the dose was excreted in feces over ten days. This
suggests a minimum absorption of 96%. Urinary excretion averaged 52+4% of the exposure dose
over 10 days (n=3). The remaining half of the dose was unaccounted for, although small amounts of
arsenic were found in blood and hair.

In the Coulson study (Coulson et al., 1935), results from two humans each ingesting two forms of
arsenic are reported. Less than 5% of an oral dose was excreted in feces whether the arsenic was
taken as arsenic trioxide (As2O3) or as natural arsenic present in shrimp. The remainder of the dose,
more than 95%, was recovered in urine in three experiments where total recoveries ranged from 74 to
115%. Based on the fecal excretion data from this study, it can be estimated that at least 95% of the
ingested arsenic was absorbed. The fecal excretion data are consistent with those of Pomroy et al.
(1980) and Bettley and O'Shea (1975).

Fecal excretion data from oral studies provide a minimum estimate of absorption, because it cannot be
determined how much of the dose was first absorbed and then excreted into the feces. However, a
study in humans injected intravenously with arsenic suggests that absorbed arsenic may be excreted,
presumably from bile, into the feces. Mealy et al. (1959) administered radiolabelled arsenic by
intravenous injection. Between 57% and 90% of the injected dose was recovered in urine in 10 days.
Fecal excretion accounted for 1.3% of the dose after seventeen days in one individual. A second
subject excreted 0.2% of the intravenous dose into the feces in one week. Both results indicate some
excretion of arsenic into the feces. Virtually all of the remaining dose was recovered in the urine.
Biliary excretion of arsenic has been demonstrated in rats, rabbits, and dogs (Klaassen, 1974; Gregus
and Klaassen, 1986). This indicates that a portion of the arsenic found in feces in studies using oral
dosing may have been first absorbed and then excreted.

The urinary excretion data from the oral studies discussed above provide minimum estimates of
arsenic absorption ranging from 45% to 95%. The fecal excretion data suggest that, at a minimum, 95-
96% of an orally administered dose of arsenic is absorbed. The study of intravenously administered
arsenic suggest that biliary excretion can occur. Therefore, it can conservatively be concluded from
the above studies that virtually 100% of an orally administered dose of soluble inorganic arsenic can
be absorbed in humans.

Oral-Water AAF

The oral-water AAF for arsenic is defined as: (absorption of arsenic in humans from ingested water) /
(absorption of arsenic in humans in the epidemiological study from ingested water). Since the route,
matrix, and species are the same for the potential exposure in a risk assessment and the exposure in
the dose-response study, the AAF is by definition 1.0. Moreover, the above results suggest that
virtually all soluble inorganic arsenic administered orally in water can be absorbed from the
gastrointestinal tract. Thus, it is assumed here that 100% of the arsenic was absorbed in the dose-
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response studies, in which humans ingested arsenic as a component in drinking water, and in the
exposure route of concern - human ingestion of drinking water. Therefore, the AAF can also be
defined as (100%)/(100%) = 1.

Oral-Diet AAF

The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested
diet)/(absorption in humans from arsenic in water). Gastrointestinal absorption of arsenic from diet is
assumed to be 100% in the absence of other information. Therefore, the AAF (oral-diet) is

Oral-Soil AAF

The oral-soil AAF for arsenic is defined as: (absorption of arsenic in humans from ingested soil) /
(absorption of arsenic in humans in the epidemiological study from ingested water).

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability estimates
for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995).

The study was conducted to determine arsenic absorption from soil and house dust impacted by
smelter activities near Anaconda, Montana. The Cynomolgus monkeys each received sequential
treatments of iv sodium arsenate and three oral treatments: soil arsenic in capsules, house dust
arsenic in capsules, and sodium arsenate solution administered by gavage. Absolute bioavailability
values for arsenic administered in soil, dust, and solution were calculated based on (1) total urinary
arsenic excretion and (2) blood arsenic levels, each normalized based on intravenous data. The
bioavailability of arsenic in soil and dust relative to soluble arsenic in solution ranged from 10% to 30%,
depending or whether urinary or blood values were used. Results from this study were used by
USEPA to derive the oral-soil AAF of 0.183 and oral-dust AAF of 0.258 used in the risk assessment at
the Anaconda Superfund site (Walker and Griffin, 1998).

Other Relevant Studies

Other studies of various forms of arsenic support the conclusion that arsenic in soil is poorly absorbed.
At the Murray Smelter Superfund site in Utah, a site-specific relative bioavailability adjustment value for
arsenic in soil of 0.26 was derived based on an immature swine study comparing absorption of arsenic
in soil from the site to absorption of soluble sodium arsenate (Weis et al., 1996; USEPA.1997). In a
similar swine study performed at the Ruston/North Tacoma Superfund site in Washington, the site-
specific relative bioavailability adjustment value for arsenic in slag dust was 0.42 (USEPA, 1996).
Groen et al. (1994) fed ore-containing soil or administered soluble arsenic iv, sequentially to beagle
dogs. When compared to iv administration, bioavailability of arsenic from ore-containing soil was
approximately 8%. In rabbits, the absorption of arsenic (primarily as CusAsS^ in soil from a site in
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Anaconda, Montana was only 24%, while the absorption of a soluble form arsenic from water was 50%
(Freeman et al., 1993). Rats fed soil containing mine waste absorbed only one tenth times as much
arsenic as rats dosed with soluble arsenic (Yanez et al., 1993). Arsenic selenide, a highly insoluble
form, was administered to humans as a fine powder and no increase in urinary arsenic was observed
(Mappes, 1977). Thus, absorption in this study was probably low or negligible.

Derivation of the AAF (Oral-Soil) for Arsenic

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability estimates
for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995). This study was
selected to derive the oral-soil AAF for arsenic because, of the animals models studied thus far, the
monkey is more physiologically and anatomically similar to humans than are rats, rabbits, swine, or
dogs.

Dermal-Soil AAF

A recommended default value for inorganics of 0.1 percent for the dermal absorption of arsenic from
soil (USEPA Region 4, 2000) has been used. Assuming that the gastrointestinal absorption of arsenic
from drinking water is 100%, results in an AAF (dermal-soil) of 0.1 %/100% = 0.001.

Dermal-Water AAF

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 for both potential carcinogenic and noncarcinogenic
effects.

Inhalation AAF

The inhalation unit risk for assessing carcinogenic effects of arsenic is 4.3E-03 (ng/m3)"1. This
corresponds to an inhalation CSF of 15 (mg/kg-day)"1, assuming a 70 kg adult breathes 20 m3 air per
day. The unit risk is based on human epidemiological studies, and it is assumed for the purposes of
this report that inhalation absorption of arsenic in humans in the exposure scenarios is the same as
that of humans in the dose-response study. It is assumed by USEPA that absorption of arsenic
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adsorbed to respirable particles that are retained in the lung is 30%. Therefore, the AAF (inhalation) is
(30%)/(30%) = 1.0 for carcinogenic effects.

Summary of Derived AAFs for Arsenic

Oral-Water 1
Oral-Diet 1
Oral-Soil 0.3
Dermal-Soil 0.001
Dermal-Water 1
Inhalation 1 (for carcinogenic effects)
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AAFs FOR BENZENE

The oral cancer slope factor range for benzene (0.015 to 0.055 (mg/kg-day)"1) is based on inhalation
data from an occupational epidemiological study. Therefore, it is assumed that 47% of an ingested
dose will be absorbed, as determined below for an inhaled dose. Based on absorption information on
other volatile organic compounds, it is assumed that absorption is the same in humans for inhalation
and drinking water, diet, and soil or sediment ingestion exposures. The oral RfD for benzene of 3E-03
mg/kg-day provided by the NCEA is based on a drinking water study in mice. It is assumed that
absorption in the dose-response study and absorption in humans is equivalent. Thus the AAF (oral-
water), the AAF (oral-diet), and the AAF (oral-soil) are all 1 for potential carcinogenic and
noncarcinogenic effects.

ENSR has used a recommended default value for organics of 1% for dermal absorption of benzene
from soil and sediment (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%)/(47%) = 0.02 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
benzene, the AAF (dermal-water) is (100%)/(47%) = 2.13 for both potential carcinogenic and
noncarcinogenic effects.

The inhalation CSF range for benzene of 0.0077 to 0.0273 (mg/kg-day)"1 is based on epidemiological
studies of humans exposed by inhalation (USEPA, 2000). Several studies in humans indicate that
about 47% of an inhalation dose is absorbed, with a range between 28% to 60% (Owen, 1990). Since
both the study used to derive the CSF and the exposure pathway of concern are inhalation of benzene
by humans, the AAF (inhalation) for carcinogenic effects is 1.

The inhalation RfC of 6E-03 mg/m3, which is equivalent to an inhalation RfD of 1.7E-3 mg/kg-day,
provided by the NCEA is based on an inhalation study in mice. It is assumed that absorption of
benzene in mice and humans is equivalent, thus the AAF (inhalation) for noncarcinogenic effects is 1.
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Summary of AAFs for Benzene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.02
Dermal-water 2.13
Inhalation 1
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AAFs FOR beta-BHC

The oral CSF for beta-BHC of 1.8E+0 (mg/kg-day)"1 provided by IRIS (USEPA, 2000) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1 % absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for beta-BHC of 1.8E+0 (mg/kg-day)"1 provided by IRIS (USEPA, 2000) is based
on the mouse dietary study used for the development of the oral CSF. Due to the lack of chemical-
specific information, it is assumed that absorption is the same in mice and humans; therefore, the AAF
(inhalation) is 1.

Summary of AAFs for beta-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR CADMIUM

These AAFs are appropriate for use with the following dose-response values for cadmium:

• The oral Reference Dose (RfD) for exposures to cadmium in food, which is 1.0E-3 mg/kg-day
(USEPA, 2000)

• The oral Reference Dose (RfD) for exposures to cadmium in water, which is of 5E-04 mg/kg-day
(USEPA, 2000)

• The inhalation cancer slope factor (CSF) for cadmium, which is 6.3 (mg/kg-day)"1 (USEPA, 2000)

Absorption in the Dose-Response Study

The noncarcinogenic dose-response values for cadmium are based on a one-compartment
toxicokinetic model that evaluated a large quantity of both human and animal toxicity data (Friberg et
al., 1974; USEPA, 1985). The RfDs are based on the highest level of cadmium in the human renal
cortex (i.e. the critical level) not associated with significant proteinuria (i.e. the critical effect). This
critical level has been estimated to be 200 ng/gm wet weight human renal cortex. The toxicokinetic
model assumes that 0.01% of the cadmium body burden is eliminated per day (USEPA, 1985). In
deriving the RfDs for cadmium, USEPA assumed that absorption was different for cadmium ingested in
food and water (the model itself does not provide estimates for absorption of cadmium ingested in
water). Using a 5% absorption factor for drinking water exposure and a 2.5% absorption factor for
dietary exposure, USEPA estimated that a daily intake of 0.005 and 0.01 mg/kg-day, respectively
would be required to produce a concentration of 200 ug/gm wet weight in the renal cortex during a
lifetime of exposure (USEPA, 2000). These values were divided by 10 to obtain the RfDs of 1E-03
(diet) and 5E-04 mg/kg-day (water). Because these absorption values were used by USEPA to derive
the dose-response values for cadmium, they will also be used to determine the AAF values for
cadmium.

It should be noted that USEPA (1993) performed a case study on cadmium to determine if there was
adequate evidence to support the different media-specific (i.e., food and water) RfDs. In the study,
information was used from 35 published studies where rats ingested cadmium in either rat chow or
drinking water ad libitum for chronic durations and cadmium levels in the liver and/or kidney were
subsequently measured. Based on the analysis, the bioavailability of cadmium ingested in food was
not measurably different from that ingested in water in non-fasted rats (fed ad libitum). Instead, in this
non-fasting scenario, total diet rather than the actual medium of exposure, appeared to be more of a
determining factor for the uptake of cadmium from the Gl tract. Based on these results, USEPA (1993)
recommended that distinct RfDs for cadmium ingested in food and drinking water not be based on the
assumption that the bioavailability of cadmium in drinking water is greater than that of cadmium in food
(also published as Ruoff et al., 1994).
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AAF (Oral-Water)

The AAF (oral-water) is defined for cadmium as: (absorption in humans from ingested water) /
(absorption from water in the toxicokinetic model). Absorption of approximately 5% was assumed in
the toxicokinetic model for cadmium administered orally in water. Therefore, since the toxicokinetic
model is for the same route and matrix relevant to the human exposure of concern, the AAF is simply
1, or (5%)/(5%). This AAF is intended to be used with the RfD for water. As discussed above, USEPA
(1993) concluded that, (1) in non-fasting scenarios, the absorption of cadmium ingested in water is
likely the same as the absorption of cadmium ingested in the diet and (2) that distinct RfDs for
cadmium ingested in food and drinking water should not be based on the assumption that the
bioavailability of cadmium in drinking water is greater than that of cadmium in food (also published as
Ruoffetal., 1994).

Therefore, using the RfD for cadmium ingested in water, with oral-water AAF of 1, may overestimate
the toxicity of cadmium ingested in water.

AAF (Oral-Diet)

The AAF (oral-diet) is defined as: (absorption in humans from ingested diet)/(absorption from diet in
the toxicokinetic model). Absorption of approximately 2.5% was assumed in the toxicokinetic model for
absorption of cadmium from diet. Thus, since the toxicokinetic model is for the route and matrix
relevant to human exposure, the AAF is simply 1. This AAF is intended to be used with the RfD for
diet.

AAF (Oral-Soil)

The AAF (oral-soil) is defined for cadmium as: (absorption in humans from ingested soil) / (absorption
from diet in the toxicokinetic model). The AAF (oral-soil) of 1 is derived below. This AAF is intended to
be used with the RfD for diet.

Griffin et al. (1991) have studied the absorption of radiolabelled 109CdCI2 present in an aqueous slurry
with sand or clay soils. Crl:CD BR rats (4/sex/dose) were administered cadmium by IV (0.5 mg/kg),
oral gavage of an aqueous solution (8 or 40 mg/kg), or oral gavage of an aqueous sandy-loam or clay-
loam slurry (8 or 40 mg/kg). The cadmium containing soils were prepared by mixing a soil sample with
an aqueous solution of 109CdCI2, allowing the soil to dry, and then resuspending the soil in an aqueous
slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for 109Cd by liquid
scintillation counting. Absorption of cadmium was measured based on the area under the blood
concentration vs. time curve (AUC), using either the IV group or the aqueous oral gavage group AUC
as the comparative standard. The results of the Griffin et al. (1991) study are presented in Table 1.

Two points must be considered before evaluating the data in this experiment. First, the concentration
of cadmium in soil that would support an 8 mg/kg-day dose in a 15 kg child assumed to ingest 200 mg
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of soil per day would be 600,000 ppm. The concentration of cadmium in soil that would support this
dose in a child assumed to exhibit pica behavior, i.e., ingest 10 g soil/day, would be 12,000 ppm.
Likewise, a 40 mg/kg dose is equivalent to exposure by a pica child to soils that are 60,000 ppm
cadmium. These high dose levels may have been required in the experiment based on detection limit
constraints. However, soil concentrations of cadmium at Superfund sites are unlikely to be as high any
either of these values. Therefore, only the results of the lower test groups will be considered in the
development of the AAF.

Second, the method of preparation of cadmium-containing soils is unlikely to mimic the physical state
of cadmium in weathered soils, where it would be expected to be present in complex mineralogical
forms. However, since this is the only study available that evaluates cadmium absorption from soils, it
must be considered.

From the data presented in Table 1, it is evident that absorption from both the sand- and clay-based
soils was less than absorption of the same dose of cadmium when administered by oral gavage. The
average relative absorption of cadmium from the soils (compared to the oral aqueous gavage data) is
41.5%. Thus, oral absorption of cadmium from soils is roughly half of that from an aqueous solution.
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Table 1. Data from Griffin et al. (1991) for Cadmium

TEST
GROUP
1

2
3
4
5
6
7

ROUTE OF
EXPOSURE

IV
Oral/Water
Oral/Water
Oral/Sand
Oral/Sand
Oral/Clay
Oral/Clay

DOSE
(mg/kg)
0.5
8
40

8
40
8
40

ABSOLUTE
ABSORPTION*
100
0.95
1.85
0.6
1.6

0.2
0.2

RELATIVE
ABSORPTION**
-
100
100
61.9
84.5
21.1
13.0

* Absolute absorption is relative to IV dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

A more recent study also indicates that oral absorption of cadmium from soils is roughly half of that
from an aqueous solution in rats (Schilderman et al., 1997). Based on blood cadmium levels,
bioavailability in rats ingesting cadmium chloride in soil was 43% of that in rats ingesting cadmium
chloride in saline solution. The authors concluded that the soil matrix significantly reduced the
absorption of cadmium from the gastrointestinal tract.

One must now attempt to use these data for human exposure assessment. The estimate of human
oral absorption of cadmium comes from a toxicokinetic model that was based on many human and
animal studies. In that model, the absorption of cadmium from food (2.5%) is estimated to be half of
that from drinking water (5%) in humans. Although the absolute absorption values are not directly
comparable between rats and humans, a comparison of absorption from soil and water can be made
between the two species. Cadmium absorption from soil in rats is approximately half of that from
water, as shown above. Assuming that the comparison of cadmium absorption from soil and water in
rats can be extrapolated to humans, then it can be concluded that absorption in humans of cadmium
from soil should be half that from water. In this case, human absorption of cadmium from water is 5%.
Therefore, oral absorption of cadmium from soil would be 2.5%, which is equivalent to human
absorption of cadmium from food. The AAF (oral-soil) is defined for cadmium as: (absorption in
humans from ingested soil) / (absorption from diet in the toxicokinetic model). Therefore, the AAF for
oral exposure to cadmium containing soils, to be used with the RfD for cadmium ingested in food, is:

AAF = (2.5%) / (2.5%) = 1.

A typical default assumption in the absence of data would be simply to assume that absorption from
soil was the same as from diet. Therefore, using either approach gives similar results; thus the AAF
(oral-soil) is 1.
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The Griffin et al. (1991) study does suggest that site-specific information derived from the actual soils
present could result in an AAF that is either lower or higher than that derived here. Such information
could be obtained either from appropriate absorption studies in animals or from in vitro extraction
experiments under conditions mimicking the stomach, i.e., pH 2.

AAF (Dermal-Soil)

The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact with
soil) / (absorption from food in the toxicokinetic model). The AAF (dermal-soil) of 0.04 is derived
below. This value is to be used with the RfD for diet.

A recommended default value for inorganics of 0.1 percent for the dermal absorption of cadmium from
soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of cadmium from
food is 2.5%, results in an AAF (dermal-soil) of 0.1%/2.5% = 0.04.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-response
value for cadmium, however, is based on administered dose. Thus, the AAF (dermal-water) is defined
as: (100%) / (absorption from diet in the toxicokinetic model).

To derive the AAF (dermal-water), the absorption from food of 2.5% assumed in the toxicokinetic
model is used. Accordingly, the AAF (dermal-water) is 100% / 2.5% = 40. This value is for use with
the RfD for diet.

AAF (Inhalation)

The AAF (inhalation) is defined for potential carcinogenic effects as: (absorption in humans from
inhaled materials)/(absorption in workers from inhaled materials). The inhalation AAF (carcinogenic) of
1 .0 is derived below.

The inhalation unit risk for cadmium (1.8 x 10~3 (ng/m3)"1) is derived from a human occupational
inhalation study. This corresponds to an inhalation CSF of 6.3 (mg/kg/day)"1. It is assumed that
absorption in humans from respirable soil particles retained in the lung is the same as absorption of
cadmium by workers in the dose-response study. Thus, the AAF (inhalation) for carcinogenic effects is
1.
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Summary of AAFs Derived for Cadmium

Oral-Water 1 (use with RfD-water: 0.0005 mg/kg-day)
Oral-Diet 1 (use with RfD-food: 0.001 mg/kg-day)
Oral-Soil 1 (use with RfD-food: 0.001 mg/kg-day)
Dermal-Soil 0.04 (use with RfD-food)
Dermal-Water 40 (use with RfD-food)
Inhalation 1 (carcinogenic - use with inhalation CSF: 6.3 (mg/kg-day)"1)
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AAFs FOR CARBAZOLE

The oral CSF for carbazole of 2E-02 (mg/kg-day)"1 provided in HEAST (USEPA, 1997) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%V(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs Derived for Carbazole

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR CHLOROBENZENE

The oral RfD for chlorobenzene of 2.0E-02 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
study in which dogs were orally given capsules containing chlorobenzene. Limited information is
available about the absorption of chlorobenzene. However, it is assumed that gastrointestinal
absorption for this compound is complete. Furthermore, it is assumed that absorption is the same in
animals and humans for gavage, drinking water, diet and soil or sediment ingestion exposures. Thus
the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and
sediment (USEPA, 2000) has been used. Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
chlorobenzene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation RfD of 5.7E-03 mg/kg-day is based on a chronic inhalation reference concentration of
2.0E-02 mg/m3 provided in HEAST (USEPA, 1997) derived from a 120-day intermittent inhalation
study of rats. It is assumed that the absorption of inhaled chlorobenzene in humans in the
environment is the same as in the dose-response study. Thus the AAF (inhalation) is 1.

Summary of AAFs for Chlorobenzene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs for CHLOROFORM

The oral CSF for chloroform (6.1E-03 (mg/kg-day)"1) is based on a drinking water study in rats. The
oral RfD (1E-02 mg/kg-day) is based on a feeding study in dogs with the chloroform in a toothpaste
matrix. Both values are provided in IRIS (USEPA, 2000). ATSDR (1988) and USEPA (1984) both
report that absorption of chloroform by the gastrointestinal tract is complete regardless of vehicle.
Thus, in both cases absorption in the dose-response studies is assumed to be 100%, and the derived
AAFs for oral and dermal exposure routes will be the same for evaluating both carcinogenic and
noncarcinogenic effects. Therefore, it is assumed that absorption is the same in animals and humans
for gavage, drinking water, diet, soil, and sediment ingestion exposures. Thus, the AAF (oral-water),
the AAF (oral-diet), and the AAF (oral-soil) are all 1.

ENSR has used a recommended default value for VOCs of 1% for dermal absorption from soil
(USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
chloroform, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for chloroform (8.1E-02 (mg/kg-day)"1) provided in IRIS (USEPA, 2000) is based
on a corn oil gavage study in mice. The CSF is defined in units of metabolized dose. Thus, the
exposure dose of the risk assessment must be adjusted to a metabolized dose. In this case, the AAF
is defined as the fraction of an inhalation exposure dose that is metabolized by humans. Adjusting the
exposure dose by multiplying it by this AAF will yield an estimated human metabolized dose. This
estimate can be multiplied by the cancer slope factor to yield an estimate of cancer risk.

Experimental data show that humans inhaling chloroform absorb and metabolize it differently than do
rodents who receive it by gavage or by drinking water. First, although 100% absorption of chloroform
in humans upon inhalation is assumed by USEPA (USEPA, 2000), the uptake of chloroform from
inspired air in humans is less than 100%. Astrand and Gamberale (1978) measured the uptake of
several fat soluble gases in 45 humans and found that the uptake of the gas into the body approaches
zero as the alveolar concentration approaches the concentration in the inspired air. Morgan etal.
(1970) found a similar result. In their experiments, they gave humans a single breath of radiolabelled
chloroform, which was held for 20 seconds. Subjects were instructed to exhale twice before
measurements were taken. Absorption would be expected to be high in such an experiment because
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the blood chloroform and alveolar concentrations of chloroform were zero. Indeed, 5.5% of the dose
was exhaled immediately and 94.5% was taken up. After one hour, 10% of the dose had been
exhaled unchanged. Thus, the metabolized dose could have been no higher than 90% and was
probably substantially lower due to fat storage.

Retention and metabolism of inhaled chloroform would be expected to be lower in cases of continuous
or intermittent exposures, versus the single exposure as studied by Morgan etal. (1970). The net rate
of absorption will be reduced as the concentration of chloroform builds up in the blood. This was also
demonstrated with exposure of humans to methylene chloride at a constant concentration (Morgan
etal., 1970). The concentration in the expired air increased rapidly during the first hour and then
plateaued. Thus, after equilibrium had been attained, the rate of absorption was low.

Two studies are available that measured the amount of chloroform retained in the body after
continuous exposures. Davidson etal. (1982) reported the results of Lehmann and Hasegawa who
measured the retention of chloroform during anaesthetic exposures. The method of analysis was a
measurement of chloride in inspired and expired air. The average reported retention was 64% of the
administered dose at 20 minutes, which was reported to be an equilibrium value. Retention in this
case is a measure of metabolism and storage. Thus, using retention as a surrogate for metabolism will
overestimate metabolized dose.

Smith etal. (1973) presented similar data. They measured chloroform in arterial blood and venous
blood by a gas chromatographic method. Davidson etal. (1982) calculated from these data that
retention was 67%. The average of these two values (65.5%) can be taken as an estimate of the
retention of chloroform in humans who are inhaling it continuously or intermittently.

As noted above, human experimental data indicates that approximately 66% of an inhaled dose is
retained and therefore that a maximum of 66% of a continuously inhaled dose of chloroform is
metabolized. Thus, the AAF (inhalation) for potential carcinogenic effects is 0.66 and exposure doses
in risk assessments must be multiplied by 0.66 to convert the exposure dose into an appropriate
estimate of the metabolized dose.

The NCEA provides an inhalation RfD for chloroform of 8.6E-05 mg/kg-day, as reported by USEPA
Region 9 in its PRG tables (USEPA, 1999). Due to a lack of information on what the value is based
on, it is assumed that the AAF (inhalation) for noncarcinogenic effects is 1.

Summary of AAFs for Chloroform

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil

1
1
1
0.01
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Dermal-Water 1
Inhalation 0.66 (carcinogenic effects)

1 (noncarcinogenic effects)
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AAFs FOR CIS-1,2-DICHLOROETHYLENE

The oral RfD for cis-1,2-dichloroethylene (1 .OE-02 mg/kg-day) is based on an oral gavage study in rats
as provided in HEAST (USEPA, 1997). Absorption in the dose-response study is assumed to be
100%. It is assumed that absorption is the same in animals and humans for gavage, drinking water,
diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the
AAF (oral soil) are all 1.

A recommended default value has been used for VOCs of 1% for dermal absorption from soil (USEPA,
2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
cis-1,2-dichloroethylene, the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for cis-1,2-Dichloroethylene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR COPPER

The oral RfD for copper (3.7E-02 mg/kg-day) is converted from a drinking water standard of 1.3 mg/L,
and is based on an oral study with copper sulfate in humans (USEPA, 1997). It is assumed that this
was a dietary study and that the absorption from diet is the same as the absorption from drinking
water. Thus, the AAF (oral-water) and the AAF (oral-diet) are both 1. It is also assumed that the
gastrointestinal absorption from diet and soil is the same. Thus, the AAF (oral-soil) is 1.

The USEPA (USEPA, 2000) recommended default value of 0.1% for dermal absorption of inorganics
was assumed for dermal absorption of copper. According to Weber et al. (1969) ingested copper salts
are 60% absorbed in humans from the diet. Thus, the AAF (dermal-soil) is 0.1%/60% = 0.002.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
copper, the AAF (dermal-water) is (100%)/(60%) = 1.67.

Summary of AAFs for Copper

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.002
Dermal-water 1.67
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AAFs FOR gamma-BHC/delta-BHC

The oral RfD for gamma-BHC of 3E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
dietary study in rats. The oral CSF of 1 .3E+0 (mg/kg-day)"1 is based on a dietary study in mice. Due
to the lack of chemical-specific information in mice, rats and humans, it is assumed that absorption is
complete (i.e., 100%) and is the same in humans and mice and rats for drinking water, diet, and soil
ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 .

Summary of AAFs for gamma-BHC/delta-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR DIELDRIN

The oral RfD for dieldrin of 5E-05 mg/kg-day is based on a dietary study in rats. The oral CSF for
dieldrin of 1.6E+1 (mg/kg-day)"1 is based on a dietary study in mice. Both values are provided in IRIS
(USEPA, 2000). Due to the lack of chemical-specific information in mice, rats and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for dieldrin of 1.6E+1 (mg/kg-day)"1 is based on the oral CSF. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Dieldrin

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR ETHYLBENZENE

The oral RfD for ethylbenzene (0.1 mg/kg-day) is based on an olive oil gavage study in rats (USEPA,
2000). It has been reported that rabbits orally administered ethylbenzene excreted between 72% and
92% of the administered dose as metabolites in urine (Owen, 1990). A study in rats found 84%
recovery after a single oral dose (ATSDR, 1989). These studies represent minimum estimates of the
absorbed dose, so it was assumed that 100% of the gavage dose administered in the dose-response
study was absorbed. Furthermore, it was assumed that absorption is the same in animals and
humans for gavage, drinking water, diet, and soil or sediment ingestion exposures. Thus, the AAF
(oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and
sediment has been used (USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
ethylbenzene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation RfC for ethylbenzene is 1.0 mg/m3 (IRIS) (USEPA, 2000), which is equivalent to 0.29
mg/kg-day assuming a 70 kg person breathes 20 m3/day. This RfC is based upon an inhalation assay
in rats and rabbits in which developmental toxicity was studied. Limited absorption information for
human volunteers exposed by inhalation suggests that, on average, 64% of an inhaled dose is
absorbed (USEPA, 1987). A study in rats suggests approximately 44% of a dose is absorbed
(USEPA, 1987). However, due to serious limitations in both of these studies, it is assumed that
absorption in humans, rats, and rabbits is similar. Therefore, the AAF (inhalation) is 1.

Summary of AAFs for Ethylbenzene

Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

1
1
1
0.01
1
1
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AAFs FOR HEPTACHLOR

The oral RfD for heptachlor of 5E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on a dietary
study in rats. The oral CSF of 4.5 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on a dietary
study in mice. Due to the lack of chemical-specific information in mice, rats and humans, it is assumed
that absorption is complete (i.e., 100%) and is the same in humans and mice and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF of 4.5 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on the oral CSF
mouse dietary study. Due to the lack of chemical-specific information, it is assumed that the AAF
(inhalation) is 1.

Summary of AAFs for Heptachlor

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR HEPTACHLOR EPOXIDE

The oral RfD for heptachlor epoxide of 1.3E-05 mg/kg-day provided in IRIS (USEPA, 2000) is based
on a dietary study in dogs. The oral CSF of 9.1 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is
based on a dietary study in mice. Due to the lack of chemical-specific information in mice, dogs and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and mice
and dogs for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF
(oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1 .

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF of 9.1 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on the oral CSF
mouse dietary study. Due to the lack of chemical-specific information, it is assumed that the AAF
(inhalation) is 1.

Summary of AAFs for Heptachlor

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR MOLYBDENUM

The oral RfD for molybdenum of 5E-03 mg/kg-day provided in IRIS (USEPA, 2000) is based on a 6-
year to lifetime human dietary study, although effects of human ingestion of molybdenum in drinking
water have also been studied. It is assumed that absorption of molybdenum is complete and does not
differ significantly between drinking water, diet, and soil consumption. Therefore, the AAF (oral-water),
AAF (oral-diet), and AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for inorganics of 0.1% absorption from dermal
exposures to soil and sediment has been used. Thus the AAF (dermal-soil) is 0.1%/100% = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Molybdenum

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.001
Dermal-Water 1
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AAFs FOR NICKEL

These AAFs are appropriate for use with the following dose-response values for nickel:

• The oral Reference Dose (RfD) for soluble nickel salts, which is 2E-02 mg/kg-day (USEPA, 2000)

• The inhalation cancer slope factor (CSF) for nickel refinery dust, which is 8.4E-01 (mg/kg-day)-1

(USEPA, 2000)

Absorption in the Dose-Response Study

The USEPA oral dose-response value for the noncarcinogenic effects of nickel (2E-02 mg/kg-day) is
based on a dietary study of nickel sulfate in rats. The RfD is to be used with both subchronic and
chronic exposures. The RfD is based on administered dose units. Unfortunately, no detailed studies
exist that measure the absorption of nickel from dietary components in the rat or any other laboratory
animal. The absorption data for nickel in laboratory animals are limited to absorption from drinking
water. Data do exist for absorption of nickel in humans from both drinking water and the diet.
Comparison of the absorption of nickel from drinking water between laboratory animals and humans
reveals that percent absorption is very similar for both, and that virtually all of the absorbed nickel is
rapidly eliminated in the urine (USEPA, 1993). Therefore, for the purposes of developing AAFs for
nickel, it will be assumed that the percent absorption of nickel from the diet is the same for humans
and laboratory animals, and that urinary excretion is an accurate measurement of the amount
absorbed. The absorption of nickel in the diet is discussed below.

Absorption from Diet

USEPA (1993) evaluated three studies where nickel was ingested by humans in food, using a
pharmacokinetic model based on rate of urinary excretion (Horak and Sunderman, 1983; McNeeley et
al., 1972; Sunderman et al., 1989). Estimated bioavailability of nickel in food ranged from 1.0 to 1.8%.
Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and
Sunderman (1970) indicate that human absorption of nickel from diet is 1-2%.

The average of this range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8, to
derive a mean of 1.3%, which is used here as an estimate of absorption of nickel from the diet for both
humans and rats.

AAF (Oral-Water)

The AAF (oral-water) is defined as: (absorption of nickel in humans from ingested water) / (absorption
of nickel in rats from diet).

In 1993, USEPA performed a case study to determine if there was adequate evidence to support the
O-84
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derivation of a relative bioavailability factor for nickel in food and drinking water that could be used for
assessing risks to the general population (USEPA, 1993). Eleven key studies on bioavailability of
nickel ingested by humans as well as 8 studies on bioavailability of nickel administered to animals
were evaluated using a pharmacokinetic model based on rate of urinary excretion. The conclusion of
the case study was that, for non-fasting scenarios, there was no difference between the bioavailability
of nickel ingested in water or in food (USEPA, 1993; Ruoff et al., 1994). Total diet, rather than the
actual medium of exposure, appears to be more of a determining factor for the uptake of nickel from
the Gl tract. Therefore, for typical (non-fasting) human exposure scenarios, the bioavailability of nickel
ingested in water is approximately equal to the bioavailability of nickel ingested in food. Therefore, the
AAF (oral-water) is 1 .

AAF (Oral-Diet)

The AAF (oral-diet) is defined as: (absorption in humans from ingested diet) / (absorption in rats from
ingested diets). The AAF (oral-diet) of 1 .0 is derived below.

Absorption in humans and rodents is assumed to be similar. USEPA (1993) evaluated three studies
where nickel was ingested by humans in food, using a pharmacokinetic model based on rate of urinary
excretion. Estimated bioavailability of nickel in food ranged from 1 .0 to 1 .8%.

Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and
Sunderman (1970) indicate that human absorption of nickel from diet is 1-2%. The average of this
range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8 to derive a mean
estimate of 1 .3%, which is used here as an estimate of the fractional absorption of nickel from diet.
Thus, the AAF (oral-diet) is (1.3%)/(1.3%) = 1.

AAF (Oral-Soil)

The AAF (oral-soil) is defined as: (absorption in humans from ingested soil) / (absorption in rats from
diet). It is likely that nickel absorption from ingested soil of some types would be less than its
absorption from dietary components. However, no studies could be located in the scientific literature to
test this hypothesis.

Griffin et al. (1991) have studied the absorption of radiolabelled 63NiCI2 present in an aqueous slurry
with sand or clay soils. CrkCD BR rats (4/sex/dose) were administered nickel by iv (2.1 mg/kg), oral
gavage of an aqueous solution (2.1 or 21 mg/kg), or oral gavage of an aqueous sandy-loam or clay-
loam slurry (2.1 or 21 mg/kg). The nickel containing soils were prepared by mixing a soil sample with
an aqueous solution of 63NiCI2, allowing the soil to dry, and then resuspending the soil in an aqueous
slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for 63Ni by liquid
scintillation counting. Absorption of nickel was measured based on the area under the blood
concentration vs. time curve (AUC), using either the iv group or the aqueous oral gavage group AUC
as the comparative standard.
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Two points must be considered before evaluating the data in this experiment. First, the concentration
of nickel in soil that would support an 2.1 mg/kg-day dose in a 15 kg child assumed to exhibit pica
behavior, i.e., ingest 10 g soil/day, would be 3,150 ppm. Likewise, a 21 mg/kg dose is equivalent to
exposure to soils that are 31,500 ppm nickel. Because these concentrations span the upper end of the
range of concentrations that could be encountered at USS Sites/Facilities, the results for both doses
will be considered in the development of the AAF. Second, the method of preparation of nickel-
containing soils is unlikely to mimic the physical state of nickel in weathered soils, where it would be
expected to be present in complex mineralogical forms. However, since this is the only study available
that evaluates nickel absorption from soils, it must be considered.

The results of the study are presented in Table 1. The average per cent absolute absorption for the
sand-based soil was 2.95% and was 1.45% for the clay-based soil. The mean absorption for the four
groups was 2.2% +/- 0.9%.

Table 1. Data from Griffin et al. (1991) for Nickel

TEST
GROUP
1
2
3
4
5

6
7

ROUTE OF
EXPOSURE
IV
Oral/Water
Oral/Water
Oral/Sand
Oral/Sand
Oral/Clay
Oral/Clay

DOSE
(mg/kg)
2.1
2.1
21

2.1
21
2.1
21

ABSOLUTE
ABSORPTION*
100
4.45
5.2

2.8
3.1
1.1
1.8

RELATIVE
ABSORPTION**
-
100
100
65.1
61.1
26.6
40.4

* Absolute absorption is relative to iv dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

The AAF (oral-soil) is defined as the ratio of the absorption from soil to the absorption from diet. The
absorption from soil (2.2% +/- 0.9%) is not significantly different from the estimate of the absorption
from diet described above (1.3% +/- 0.4%). Thus, gastrointestinal absorption of nickel from soil in rats
is the same as the absorption in rats from dietary components. Assuming that absorption of nickel is
similar in humans and rodents, the estimate of the AAF (oral-soil) is 1.0.

AAF (Dermal-Soil)

The AAF (dermal-soil) is defined as: (absorption in humans from dermal contact with soil) / (absorption
in rats from diet). A recommended default value for inorganics of 0.1 percent for the dermal absorption
of nickel from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
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nickel from the dietary study is as estimated by USEPA (1993), Tedeschi and Sunderman (1957), and
Nomoto and Sunderman (1970) (e.g., 1.3%), an AAF (dermal-soil) of 0.1 %/1 .3% = 0.08 is calculated.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-response
value for nickel, however, is based on administered dose. The AAF is used to make an adjustment of
the exposure dose by this pathway. Thus, the AAF (dermal-water) is defined as: (100%) / (absorption
in rats from ingestion of nickel in diet).

This AAF is derived using the estimate of absorption from diet from Sunderman et al. (1989), Tedeschi
and Sunderman (1957) and Nomoto and Sunderman (1970) (1.3%). As above, the gastrointestinal
absorption in rats from diet is assumed to be the same as the gastrointestinal absorption in humans
from diet. Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Water) = (100%) / (1 .3%) = 77.

Summary of AAFs for Nickel

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Water 77
Dermal-Soil 0.08
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AAFs FOR NITROBENZENE

The oral RfD for nitrobenzene of 5E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on an
inhalation study in rats and mice. In the conversion to the oral RfD, USEPA assumed 80% of an
inhaled dose was absorbed, thus the oral RfD represents an absorbed dose (i.e., 100% absorption).
Due to the lack of chemical-specific information, it is assumed that absorption is complete in humans
upon exposure to nitrobenzene in water, soil, and the diet. Therefore, the AAF (oral-water), AAF (oral-
diet), AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC provided in HEAST (USEPA, 1997) for nitrobenzene of 2E-03 mg/m3 corresponds
to an inhalation RfD of 5.7E-04 mg/kg-day. It is based on an inhalation study in mice and rats. Due to
the lack of chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Nitrobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR PENTACHLOROPHENOL

The oral RfD for pentachlorophenol (PCP) (3E-02 mg/kg-day) is provided in IRIS (USEPA, 2000) and
is based upon a dietary study in rats. The oral CSF, also provided in IRIS, is 1.2E-01 (mg/kg-day)"1

and is based on a dietary study in mice. Limited studies of absorption have been carried out in several
species including humans, rats, and monkeys. Rats and monkeys were given single oral doses in corn
oil of 10 mg [14C] PCP/kg and rats were also dosed with 100 mg/kg (Braun and Sauerhoff, 1976; Braun
et al., 1977). Absorption was extensive in both species with greater than 90% recovery of the dose in
urine, feces, expired air, and tissues. Kinetic analyses were also performed. Essentially complete
absorption by rats dosed with PCP or sodium pentachlorophenate in water or food has also been
reported (Meerman et al., 1983). Studies in humans indicate ready absorption following oral
administration. Based upon these results, it is assumed that absorption in the dose-response study
was 100%. Furthermore, it is assumed that absorption is the same in animals and humans for gavage,
drinking water, diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF
(oral-diet), and the AAF (oral-soil) are all 1.

An assumed default value of 1% absorption for dermal exposures to volatile organics in soil and
sediment (USEPA, 2000) has been used here. Thus, the AAF (dermal-soil) is (1%/100%)=0.01.

The AAF (dermal-water) is used when estimating the human risks posed by demnally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
PCP, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Pentachlorophenol

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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AAFs FOR PHENOL

The oral RfD for phenol (6E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a drinking
water gavage study in rats. Studies of absorption have been carried out in humans and other species.
Phenol is absorbed readily by the oral route in humans (Capel et al., 1972) and in a variety of other
mammalian species (ATSDR, 1989). Capel et al. (1972) reported values for urinary recovery of orally
administered phenol in humans. Three subjects received a single oral dose of 0.01 mg/kg [14C]phenol.
Mean 24-hour urinary recovery of 14C was 85-90% of the administered dose. In this same study,
urinary recovery of orally administered [14C]phenol was determined in 18 other mammalian species.
Mean 24-hour recoveries of 14C ranged from 95% in the rat to 31% in the squirrel monkey.

Absorption of phenol from the small intestine has been studied in the rat, and appears to be quite rapid
in this species. Humphrey et al. (1980) administered -40 mg/kg [14C]phenol directly into the in situ
isolated small intestine of the rat. Absorption kinetics were described as first-order; the apparent
absorption half-time was 5.5 ± 0.05 minutes. In addition, Kao et al. (1979) injected solutions of
[14C]phenol into the intact small intestine of anesthetized rats. Two-hour urinary recoveries of 14C were
77.9 ± 5.8% after a 25 mg/kg dose.

Based upon these results, it is assumed that absorption in the dose-response study was 100%.
Furthermore, it is assumed that absorption is the same in animals and humans for gavage, drinking
water, diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet),
and the AAF (oral-soil) are all 1.

Evidence of dermal absorption of phenol by humans has been reported (ATSDR, 1989). For instance,
Pietrowski (1971) performed whole body skin exposures in human subjects. The subjects were
exposed to phenol vapor at concentrations of 5, 10, and 25 mg/m3 for 6 hours. It was concluded that
percutaneous absorption is significant compared to inhalation when humans are exposed to phenol
vapor.

Others have measured the absorption of pure phenol or phenol solution through skin (ATSDR, 1989).
For instance, Baranowska-Dutkiewicz (1981) measured percutaneous absorption of phenol applied in
solution (2.5, 5.0, or 10.0 g/L) directly to the forearm of volunteers. Approximately 13% of the applied
dose was absorbed in 30 minutes. Such studies do not, however, yield information concerning the
degree of dermal absorption of phenol that is adsorbed onto soil or sediment. Because phenol is
volatile, much loss to the atmosphere would be expected during skin contact with phenol contaminated
soil. Thus, a recommended default value (USEPA, 2000) for organics of 1% absorption from dermal
exposures to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) =
0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which
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the constituent passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
phenol, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Phenol

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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AAFs FOR POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

The majority of the information presented below was derived from a paper entitled Absorption
Adjustment Factor (AAF) Distributions for Polycyclic Aromatic Hydrocarbons (PAHs) (Magee et al.,
1996). This paper is provided as an attachment to this section.

These AAFs are appropriate for use with the following dose-response values for PAH:

• The oral cancer slope factor (CSF) for benzo(a)pyrene (BAP) of 7.3 (mg/kg-day)"1 (USEPA, 2000)
and the adjusted CSF for the remaining potentially carcinogenic PAH (cPAH) using the following
relative potency factors (USEPA, 1993):

PAH
Benzo(a)pyrene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene

Relative Potency Factor
1
0.1
0.1
0.01
0.001
1
0.1

• The inhalation CSF for BAP of 3.1 (mg/kg-day)"1 (USEPA, 1999) and the adjusted CSF for the
remaining potentially carcinogenic PAH using the relative potency factors listed above.

• The oral reference doses (RfDs) available from USEPA (2000) for the noncarcinogenic PAHs
(ncPAHs): acenaphthene (0.06 mg/kg-day), anthracene (0.3 mg/kg-day), fluoranthene (0.04
mg/kg-day), fluorene (0.04 mg/kg-day), naphthalene (0.02 mg/kg-day) and pyrene (0.03 mg/kg-
day).

• The inhalation reference concentration (RfC) available from USEPA (2000) for naphthalene of 3E-
3 mg/m3, which is equivalent to an RFD of 9E-04 mg/kg-day.

Absorption in the Dose-Response Studies

In the studies used to develop the CSF for BAP, BAP was administered in the diet. Corn oil gavage
was used to administer doses in the RfD studies. The Magee et al. (1996) paper summarizes studies
on the gastrointestinal absorption of PAHs, and develops a point estimate for gastrointestinal
absorption in the dose-response studies of 92%, which is the average of 13 data points from six
studies.

Oral-Soil AAF
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cPAHs. An oral-soil AAF of 0.29 is used for cPAHs. This value is based on a review of six available
studies of PAHs performed in vivo, as summarized in Magee et al. (1996). Three studies that
evaluated gastrointestinal (oral) absorption of PAHs from a soil matrix (Goon et al., 1991; Rozett at al.,
1996; and Weyand et al., 1996) were deemed appropriate for use for developing an oral-soil AAF. The
Rozett et al. (1996) study evaluated the bioavailability of pyrene from aged soil from manufactured gas
plant residue (coal tar). The oral AAFs based on this study range from 0.07 to 0.76, with an average of
0.26. Weyand et al. (1996) also evaluated the oral bioavailability of pyrene from manufactured gas
plant residue. The oral AAFs based on this study range from 0.11 to 0.36, with an average of 0.23.
The last study, Goon et al. (1991) evaluated the bioavailability of BAP adsorbed to "aged" soil (clay-
based and sand-based soils). These aged soils were treated with BAP and allowed to age 1 to 30
days, and 6 months to 1 year. The oral AAF for clay-based soil is 0.37 and that for sand-based soils is
0.57. A probabilistic (Monte Carlo) analysis, using 12 estimates of the AAF from all three studies,
results in a 50th percentile oral-soil AAF of 0.27, with an upper 90th percentile value of 0.57. The
Magee et al. (1996) paper recommends the use of a point-estimate oral-soil AAF of 0.29, which is the
arithmetic mean of the point estimates used to develop the distribution.

ncPAHs. Magee et al. (1996) states that the oral absorption of cPAH and ncPAH is similar, therefore,
it is appropriate to use the value derived above, 0.29, for the risk evaluation for ncPAHs.

Dermal-Soil AAF

cPAHs. A dermal-soil AAF of 0.02 is used for cPAHs. This value is based on the data from two
studies (Yang et al., 1989; Wester et al., 1990). Yang et al. (1989) evaluated the percutaneous
absorption of BAP from petroleum crude-fortified soils in vivo in rats and in vitro using excised rat skin.
Estimates of absorption were made at 24, 48, 72 and 96 hours. In vivo absorption ranged from 1.1%
to 9.2%, and in vitro absorption ranged from 1.5% to 8.4%. Wester et al. (1990) evaluated the
percutaneous absorption of BAP added to soil (unaged) in vivo in Rhesus monkeys and in vitro using
human cadaver skin, both for 24-hour exposures. Absorption in monkey skin ranged from 10.8% to
18.0% with an average of 13.2%. Absorption in human skin ranged from 0.31% to 3.01% and
averaged 1.45%. Because the 24+ hour exposures are not directly relevant to human health risk
assessment the data points were adjusted to reflect a 12-hour exposure period assuming absorption is
linear between 0 and 24 hours. A probabilistic (Monte Carlo) analysis, using the in vivo and in vitro 24-
hour data points (four), adjusted for a 12-hour exposure, from both studies, results in a 50th percentile
dermal-soil AAF of 0.02, and an upper 90th percentile value of 0.06. The Magee et al. (1996) paper
recommends the use of a point-estimate dermal-soil AAF of 0.02, which is the arithmetic mean of the
point estimates used to develop the distribution. It should be noted that one of the authors of the
Wester et al. (1990) study, and a well recognized expert in dermatotoxicology, Dr. Howard I. Maibach,
M.D., believes that human skin in vitro is a better model of human exposures than any in vivo animal
model. If the human skin data were used alone, an AAF of 0.015 would result.

ncPAHs. Dermal absorption data for ncPAHs are summarized by Magee et al. (1996). Although the
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dermal absorption efficiency of ncPAHs varies from 1x to 100x that of BAP, these data are from
studies of ncPAHs applied in solution, not in a soil matrix. The authors have applied a uniform
distribution for a standard USEPA default uncertainty factor of 10 that ranges from 1 to 10, to the
distribution of dermal-soil AAF for cPAHs. A probabilistic (Monte Carlo) analysis results in a 50th

percentile dermal-soil AAF of 0.09, and an upper 90th percentile value of 0.36. The Magee et at.
(1996) paper recommends a point estimate value of 0.1 for the dermal-soil AAF for ncPAHs.

Oral-Water AAF

The oral-water AAF for ingestion of PAHs in water is derived from the study of Kawamura et al. (1988).
Kawamura and co-workers studied the effects of various foods on the absorption of BAP in rats. The
absorption ratio was defined as the ratio of the blood levels of BAP and its metabolites at 25 hours
after oral dosing compared to the blood levels following an intravenous injection of the BAP. The
"absorption ratio" in this study is an example of a relative bioavailability estimate, not a measure of
absolute absorption, therefore, these values cannot be compared to the absorption information based
on fecal excretion data presented in the Magee et al. (1996) paper. The absorption ratio for a
suspension of BAP in water was found to be 25.7% in the Kawamura study. The absorption efficiency
observed with solid foods such as cellulose, lignin, bread, rice flake, starch, potato flake, spinach, dried
bonito, ovalbumin and soybean oil were observed to be very similar, varying from 20% to 29%, with a
mean of 24.3%. The differences in absorption between the foodstuffs and water is not statistically
different. BAP was also administered in two oil preparations in this experiment: triolein and soybean
oil. The absorption ratios of 50.5% and 39.4%, respectively, were determined to be significantly
different from the absorption ratios for the water and foodstuff preparations. The average of these two
values is 45%. However, none of the studies reviewed in Magee et al. (1996) observed a difference
between absolute absorption of BAP in food and oils (com, peanut, and olive).

cPAHs. The oral CSF for BAP is derived from rodent feeding studies. Because of the similarity in
absorption of BAP from water and food in the Kawamura study, an oral-water AAF of 1.0 is
recommended for use in the risk assessment for cPAHs.

ncPAHs. The RfD dose-response studies are all based on com oil gavage administration. The
Kawamura study demonstrates that absorption in oils is greater than absorption in food, and the
following AAF can be calculated from this study: 25.7% / 45% = 0.6. However, because this is the
only study of several reviewed that observed a difference in absorption between foodstuffs and oils, it
will be assumed here that absorption is the same from water, oils and foodstuffs. Therefore, an oral-
water AAF of 1.0 is recommended for use in the risk assessment for ncPAHs.

Oral-Diet AAF

The oral CSF and RfDs for PAHs are based on dietary and com oil gavage studies in mice and rats.
Hecht and coworkers (Hecht et al., 1979) fed BAP to both humans and rats and measured the
unchanged BAP in the feces to obtain an estimate of the amount of the chemical absorbed. Because
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unchanged BAP in the feces can be due to absorbed material that is excreted unchanged in the bile,
these studies reveal the minimum amount of BAP that was absorbed. It is known, however, that BAP
is extensively metabolized. For rats, at least 87% of the BAP was absorbed for a low single dose in
peanut oil (0.037 mg/kg) and at least 94% was absorbed for a high single dose in peanut oil (3.7
mg/kg). When rats were fed charcoal-broiled hamburger containing BAP, at least 89% was absorbed.
In humans, a high percentage of BAP present in charcoal-broiled meat was also absorbed, because
no unchanged BAP was detected in the feces. This study indicates that there is no difference in
absorption between two dietary vehicles in rats. That is, absorption of BAP from peanut oil and meat
was essentially the same. The results with rats and humans also indicates that there is no major
difference in the gastrointestinal absorption of BAP between rats and humans. Therefore, the oral-diet
AAF for both cPAHs and ncPAHs is 1.0, i.e., there are assumed to be no differences in absorption, not
that absorption is 100%.

Dermal Water AAF

The Magee et al. (1996) paper summarizes studies on the gastrointestinal absorption of PAHs, and
develops a point estimate for gastrointestinal absorption in the dose-response studies of 92%. The
methodology used to evaluate dermal-water exposures calculates and absorbed dose (i.e., equivalent
to 100% absorption). Thus gastrointestinal absorption of 92% is similar to the 100% dermal-water
"absorption" for the PAHs. Therefore, a dermal-water AAF of 1 is recommended for use in the risk
assessment for both cPAHs and ncPAHs.

Inhalation AAF

The USEPA inhalation CSF for BaP of 3.1 (mg/kg-day)"1 is a provisional value developed by the NCEA
(USEPA, 1999); and the derivation of the value is not available. Due to a lack of information, it is
assumed that the inhalation AAF is 1.

ncPAHs.

The RfC for naphthalene is based on an inhalation study in mice, where exposure occurred to a
naphthalene aerosol. This study is likely to overestimate potential absorption and risk from exposure
to naphthalene-containing soil particulates. However, due to lack of specific information, it is assumed
that absorption in mice and humans is equivalent; therefore, the inhalation AAF is 1.

Summary of AAFs for PAHs

Oral-Water
Oral-Diet
Oral-Soil

cPAHs 1
cPAHs 1
cPAHs 0.29

ncPAHs
ncPAHs
ncPAHs

1
1
0.29
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Dermal-Soil cPAHs 0.02 ncPAHs 0.1
Inhalation cPAHs 1 ncPAHs 1
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AAFs FOR POLYCHLORINATED BIPHENYLS (PCB)

The CSFs for PCBs range from 0.04 to 2.0 (mg/kg-day)'1 (USEPA, 2000) and are based on the results
from five chronic dietary studies in rats (Brunner et al., 1996; Kimbrough et al., 1975; NCI, 1978;
Schaeffer et al., 1984; and Norback and Weltman, 1985). Table 1 presents the application of the
CSFs to various exposure scenarios.

The current oral RfDs for Aroclor 1016 and Aroclor 1254 are 7.0E-5 mg/kg-day and 2.0E-5 mg/kg-day,
respectively. The Aroclor 1016 value is based on critical effects observed in a reproductive bioassay in
monkeys that were fed Aroclor 1016 in their diet (Barsottti and van Miller, 1984; Levin et al., 1988;
Schantz et al., 1989, 1991). The Aroclor 1254 value is based on monkey clinical and immunologic
studies in which the animals were fed gelatin capsules containing Aroclor 1254 in a glycerol: com oil
vehicle (Arnold etal., 1993a,b; Tryphonasetal., 1989, 1991a,b).

Absorption in the Dose-Response Study

Because all of the studies are based on dietary exposures, the AAFs developed below apply to both
carcinogenic and non-carcinogenic effects of PCBs. In all of the dose-response studies, various
Aroclors were administered in the diet. However, no information on the efficiency of gastrointestinal
absorption in those studies was presented. The studies summarized below have been used in the
development of AAFs for PCBs. The specific absorption values used in the calculation of the average
absorption value are indicated by underlining below.

1. Alien et al. (1975) gave single oral doses of 2,5,2',5'-tetrachlorobiphenyl (18 mg/kg bw) to four
adult rhesus monkeys by gastric intubation. PCBs were given in 2.5 ml of com oil on an empty
stomach. Unmetabolized PCBs were analyzed in the feces by gas chromatography (GC).
Minimum gastrointestinal absorption was found to be 88%. PCBs found in the feces over
specified post-dosing times were presumed to be unabsorbed material. Because PCB
metabolites are known to be eliminated in the bile, the possibility exists that some of the PCBs
present in the feces were absorbed and then eliminated. As such, only minimum absorption
efficiencies can be determined from this and similar studies.

2. Alien et al. (1974) gave single oral doses of PCBs (Aroclor 1248) (1.5 or 3.0 g/kg bw) to two
adult rhesus monkeys by gastric intubation. The vehicle was not specified but is presumed to
be corn oil. Dosing was done on an empty stomach. Unmetabolized PCBs were analyzed for
in feces by GC. Recovery was reported to be high. Minimum gastrointestinal absorption was
reported to be 94%.

3. Albro and Fishbein (1972) gave single oral doses of 20 different PCB congeners (5-100 mg/kg
bw) and the unabsorbed marker compound, squalene, to CD rats. The mixture was given by
stomach tube to unfasted animals who were allowed food and water ad libitum. No vehicle
was specified. Although this was not a diet study, per se, it is possible that dietary components
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were present in the stomach at the same time as were the test compounds. Minimum
gastrointestinal absorption was reported to be 90% for all congeners.

4. Tanabe et al. (1981) gave repeated oral doses of Kanechlors (300, 400, 500, 600) (c.30 mg/kg
bw/day x 5 days) to Wistar rats. The dose was given in com oil. Commercial diet was given
ad libitum. No information on the animals' stomach contents was reported. Parent compounds
were analyzed in the feces by GC/MS (mass spectrometry). Minimal gastrointestinal
absorption was reported to be 85% for total PCB. Cl5 to Cl/ congeners had 75-90%
absorption.

5. Berlin et al. (1975) gave a single oral dose of 2,4,5,2',5'-pentachlorobiphenyl (7 mg/kg bw) to
three CBA mice. The PCBs were given as an aqueous emulsion. No information on the
animal's stomach contents was given. Minimal gastrointestinal absorption was reported to be
93%.

6. Van Miller et al. (1975) gave single oral doses (50 mg) of tritiated 2,2',5,5'-tetrachlorobiphenyl
to three male Sprague-Dawley rats. The PCB was given by gavage in com oil. Animals were
given food and water ad libitum for 14 days. Urine, feces, and various tissues were analyzed.
Over 86% of the radioactivity was present in the excreta as metabolites at 14 days. Thus,
minimum gastrointestinal absorption was 86%.

7. Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in com oil (by gavage) or 2,2',4,5,5'-pentachlorobiphenyl in diet or
in com oil (by gavage). The animals given the PCBs by gavage were fed unspiked diet ad
libitum. PCBs were administered daily for five days. Rats were then fed unspiked diet for 10
days. Urine and feces were collected. At 15 days, animals were sacrificed, and samples of fat
and liver tissue were taken for analysis. The dose of PCBs given was not reported. The
amount absorbed was defined as the amount that did not appear in the feces as parent
compound. The average absorption of the two congeners when given in a dietary matrix was
89% [(91% + 86%) / 2]. The average absorption of the two congeners when given by com oil
gavage was 88% [(95% + 81%) / 2].

The above seven studies, which involve both rodents and primates and various PCB mixtures and
purified congeners, all show that PCBs are very effectively absorbed from the gastrointestinal tract. In
the one study (Fries, et al., 1989) in which PCBs were administered by diet, the absorption was shown
to be 89%. The other six studies involved the administration of PCBs in various vehicles by gavage.
These studies are also relevant to the estimation of the absorption seen in the dose-response studies,
because Fries et al. (1989) showed in their rat study that there was no difference in absorption
between diet and com oil gavage. Accordingly, the results from all seven studies were averaged to
yield an estimate of 89% for the absorption in the dose-response study.
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Oral-Diet AAF

An oral-diet AAF for ingestion of PCBs was derived for intake of dietary constituents. The dose-
response studies were all rat dietary studies. There are no studies available on gastrointestinal
absorption of PCBs from fish, vegetables, milk, meat, or other human dietary constituents. To be
health protective, it is assumed that the absorption of PCBs in humans from various dietary
constituents is the same as the dietary absorption that occurs in rats. Thus, the AAF (oral-diet) is 1.0.

Oral-Soil AAF

Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in soil or 2,2',4,5,5'-pentachlorobiphenyl in diet or soil. 14C-PCB soil was
added to a standard rat diet in meal form at the rate of 5%. In the control experiment, 14C-PCB in
acetone was added to the feed. The PCB-soil was a Galestown sandy loam with a pH of 6.7 and
which contained 67% sand, 22% silt, 11% clay, and 5% organic matter. Soils had been spilled with
PCBs 8 years earlier and were stored at -5°C. At the time of the experiment, fractions passing through
a 125 urn sieve were spiked with 14C-PCB for quantitation.

PCBs were administered daily for five days. Rats were then fed unspiked diet for 10 days. Urine and
feces were collected. At 15 days, animals were sacrificed, and samples of fat and liver tissue were
taken for analysis. The dose of PCB was not reported. The amount absorbed was defined as the
amount that did not appear in the feces as parent compound.

The ratio of the amount of PCB absorbed when present as a soil matrix to that absorbed when present
as a component of diet is a direct estimate of the oral-soil AAF. From this experiment, AAF estimates
are available for two PCB congeners. The oral-soil AAF for the tetrachlorobiphenyl is
(80%)/(91%)=0.88, while the estimate for the pentachlorobiphenyl congener is (67%)/(86%)=0.78.
These two estimates are averaged [(0.88+0.78)/2] to give an estimate of the AAF (oral-soil) for PCB
mixtures of 0.83.

Oral-Water AAF

In the absence of studies of absorption upon ingestion of PCBs in drinking water, it is assumed that the
absorption of PCBs in humans from ingestion of water is the same as the dietary absorption that
occurred in rats in the dose-response studies. Thus, the AAF (oral-water) is 1.

Dermal-Soil AAF

To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound PCBs
through human skin and an estimate of the absorption efficiency from dietary constituents in the dose-
response studies. As discussed above, the gastrointestinal absorption of PCBs by rats from diet is
estimated to be 89%. As discussed below, dermal PCB absorption in human skin from a soil matrix
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was determined by Roy et al. (1990) (as reported in USEPA, 1992).

In the study, dermal absorption of 3,3',4,4'-tetrachlorobiphenyl (TCB) was tested at a concentration of
1000 ppm in both low and high organic content soil for rat skin, both in vivo and in vitro, and human
skin in vitro (n = 4 or 5). At 96 hours, the total fractional absorption in rats from low organic soil (at a
soil application of 10 mg/cm2, and a soil concentration of 1000 ppm) was 50% +/- 11% in vivo and
32% +/- 3% in vitro. Results at intermediate time points were also given for the in vitro experiments.

Absorption was determined in the in vivo experiments by measuring the total amount of the chemical in
urine, feces, and tissues. In the in vitro experiments, absorption was determined by measuring the
amount of the chemical in the receptor fluid and adding to it the amount measured in the skin after
washing. This unremovable material was scored as if it was systemically absorbed. The ratio of
absorption in the rat in vivo to that in vitro was 1.6.

Human skin was tested in vitro. Tetrachlorobiphenyl at 1000 ppm was administered to human skin (at
a soil application of 6 mg/cm2). At 24 hours, 1.33% +/- 0.47% of the dose was absorbed into the
receptor fluid. At 96 hours, 7.36% +/- 2.42% was absorbed (including skin and receptor fluid).

USEPA (1992) has estimated the fractional absorption of TCB from low organic soil in humans in vivo
by assuming that the in vivo/in vitro absorption ratio observed in the rat is valid for the human. In
addition, the estimate reported above for the 24 hour period was made by adding the fraction of the
chemical in the receptor fluid with the amount present in the skin after 96 hours. Thus, USEPA
assumed that the fraction of the dose in the skin that could not be removed by washing was constant
from 24 to 96 hours, which is reasonable. USEPA's estimate of fractional dermal absorption of PCBs
at 1000 ppm in the live human from low organic soil is (1.6) x (1.33%) = 2.1%. USEPA also estimated
the 24 hour fractional absorption in live humans from high organic soil to be 0.63%.

In developing its dermal absorption estimate for humans, USEPA considered the range of 0.6% for
high organic soil to 2.1% for low organic soil and multiplied the lower estimate by 10 to arrive at its
recommended default. In fact, 6% dermal absorption was not observed in any of the five human skin
samples until exposure times reached 72 hours or greater. The USEPA's recommended default
absorption rate of 6% is not used here, because it is not based on the scientific data.

To be health-protective, the absorption estimate for low organic soil of 2.1%, which may be
encountered at various sites, is used for the AAF derivation. In addition, the upper 95% confidence
limit of the estimate, which is 3.8%, is used as an additional degree of health-protectiveness. This
estimate is an overestimate of the dermal absorption that would be expected at actual sites, because
PCB concentrations in soils would, in most cases, be below 1000 ppm, and field measurements have
shown that actual soil loadings on skin in humans are quite low (Kissel et al., 1996; USEPA, 1997).
Absorption efficiency in such cases would be expected to be lower. In addition, exposure periods
would in actuality be less than 24 hours before washing. The estimate of the AAF (dermal-soil) is
derived as follows: (absorption of PCB from soil through human skin) / (absorption of PCB in dose-
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response study) = (3.8%) / (89%) = 0.04.

The absorption efficiency determined above for tetrachlorobiphenyl in soil probably overestimates the
dermal absorption efficiency of actual PCB mixtures that contain higher chlorinated congeners. These
higher chlorinated species are more likely to have high binding coefficients with organic matter in soil,
and they would be less likely to be absorbed through the skin from a soil matrix. However, it is health-
protective to use the above data from the soil absorption study with tetrachlorobiphenyl to derive an
AAF (dermal-soil) for use with all PCB mixtures.

Dermal-Water AAF

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(89%) = 1.1.

Inhalation AAF

In the absence of studies of absorption upon inhalation of PCBs, it is assumed that the AAF for this
route of exposure is 1.

Summary of Derived AAFs for Polychlorinated Biphenyls (PCBs) for Potentially Carcinogenic
and Noncarcinogenic Effects

AAF (oral-water) 1
AAF (oral-diet) 1
AAF (oral-soil) 0.83
AAF (dermal-soil) 0.04
AAF (inhalation) 1
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TABLE 1.
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)"1

Central-estimate slope factor: 1.0 (mg/kg-day)"1

Criteria for use:
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation
- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)"1

Central-estimate slope factor: 0.3 (mg/kg-day)"1

Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners
- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)"1

Central-estimate slope factor: 0.04 (mg/kg-day)"1

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.

June 1.2001
J \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\AppendixAAF.doc Revision 1



Sauget Area 1
HHRA-EE/CA and Rl/FS wmJj.-j.a&JunBm

TETRACH LOROETHENE

The oral RfD (1E-02 mg/kg-day) for tetrachloroethene (PCE) is provided in IRIS (USEPA, 2000) and is
based on com oil gavage studies in mice. The NCEA provides an oral CSF for PCE of 5.2E-02
(mg/kg-day)"1 as cited in the USEPA Region 9 PRGs (USEPA, 1999), although they do not provide the
basis for the value. The U.S. EPA (1985) reports that absorption of PCE by the gastrointestinal tract is
complete regardless of vehicle. Thus, absorption in the dose-response study is assumed by ENSR to
be 100%. Based on this information and other absorption information on other volatile organic
compounds, it is has assumed that absorption is the same in animals and humans for gavage, drinking
water, diet, and soil or sediment ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and
the oral-soil AAF are all 1.

A recommended default value for VOCs of 1% was assumed for dermal absorption of
tetrachloroethylene from soil (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
PCE, the AAF (dermal-water) is (100%)/(100%) = 1.0.

The NCEA, as reported in the USEPA Region 9 PRO Table (USEPA, 1999) provides an inhalation RfD
of 1.14E-01 mg/kg-day and an inhalation CSF of 2E-03 (mg/kg-day)"1 for PCE. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Tetrachloroethene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs FOR TOLUENE

The oral reference dose for toluene (2E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a
13 week rat gavage study. According to the USEPA (1984), the gastrointestinal absorption of toluene
is 100%. Therefore, it is assumed that absorption is the same in animals and humans for gavage,
drinking water, diet, and soil ingestion exposures. Thus, the AAFs (oral-water), (oral-diet), and (oral-
soil/sediment) are all 1.

A recommended default value for organics of 1% for dermal absorption of toluene from soil (USEPA,
2000) has been used. Thus, the AAF (dermal-soil) is (1%/100%)=0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
toluene, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC for toluene is 0.4 mg/m3, which is equivalent to an inhalation RfD of 1.14E-01
mg/kg-day, assuming a 70 kg person breathes 20 m3/day of air. This RfC is based upon an
occupational inhalation study in humans. Since both the study used to derived the RfC and the
exposure pathway of concern are inhalation of toluene by humans, the AAF (inhalation) is 1.

Summary of AAFs for Toluene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR TRICHLOROETHENE

Dose-response values for trichloroethylene (TCE) are provided by the NCEA, as reported in the
USEPA Region 9 PRG Table (USEPA, 1999). The oral RfD of 6E-03 mg/kg-day is based on a mouse
drinking water study.

The oral CSF for TCE (1.1E-02 (mg/kg-day)"1) is based on four separate gavage studies in mice
(USEPA, 1983, 1987). This value is expressed in terms of an administered dose after adjusting for
metabolism. Trichloroethene is an uncharged, nonpolar and highly lipophilic compound and is
consequently expected to readily cross the gastrointestinal mucosal barrier by passive diffusion.
Studies in rats showed 90 to 95 percent recovery of labeled trichloroethene in expired air and urine,
suggesting virtually complete absorption by the route (USEPA, 1983). It was assumed therefore that
absorption in the dose-response studies is 100%.

AAF (Oral)

In man, absorption through the gastrointestinal mucosa is extensive, as documented by the numerous
cases of poisoning by oral ingestion of large amounts of TCE reported over the years (USEPA, 1983).
It is assumed that 100% oral absorption occurs through drinking water, diet, sediment and soil
exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1

AAF (Dermal)

A recommended default value for VOCs of 1% for dermal absorption of organics from soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is 1%/100% = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. The dose-response value, however, is based on an
administered dose. The AAF (dermal-water) is defined as (100%)/(absorption from the dose-response
study). Since a 100% absorption was assumed from the dose-response study, the AAF (dermal-
water) is 1 .

AAF (Inhalation)

The inhalation CSF for trichloroethene provided by NCEA as reported in the USEPA Region 9 PRG
Tables is (6.0E-3 (mg/kg-day)"1). Based on the lack of chemical-specific information, it is assumed that
the AAF (inhalation) is 1.
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Summary of AAFs for Trichloroethene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1

References

USEPA. 1983. Health Assessment Document for Trichloroethylene. PB84-162882.

USEPA. 1987. Addendum to the Health Assessment Document for Trichloroethylene: Updated
Carcinogenicity Assessment for Trichloroethylene. Office of Health and Environmental
Assessment, Washington, D.C. EPQ/600/8-82/006FA.

USEPA. 1999. Region 9 Preliminary Remediation Goals (RGs) 1999. USEPA Region 9. San
Francisco, CA. October 1, 1999. [URL: http://www.epa.gov/region09/waste/s-fund/prg/]

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/healthbul.htm]

USEPA. 2000. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]

_
June 1.2001

J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\AppendixAAF.doc Revision 1



Sauget Area 1
HHRA-EE7CA and RI/FS fJHJJ.-JMJ/snrm

AAFs FOR VANADIUM

The oral RfD of 7E-03 mg/kg-day provided by HEAST (USEPA, 1997) is based on a drinking water
study in rats using vanadium sulfate. Vanadium is very poorly absorbed across the gastrointestinal
tract with several investigators reporting between 0.1% and greater than 18% absorption of ingested
vanadium given in different forms (USEPA, 1987). Based on these studies and absorption for other
metals, absorption of 10% was assumed for vanadium. It is assumed that the absorption of vanadium
in the diet, water, soil, and sediment is the same as that in the dose-response study. Thus, the AAF
(oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all 1 .

Dermal absorption of vanadium is assumed to be poor, although specific estimates were not located
(USEPA, 1987). A recommended default value for inorganics of 0.1% for the dermal absorption of
inorganics from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
vanadium from the drinking water study was 10%, results in a AAF (dermal-soil/sediment) of

= 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (1 00% )/(esti mated absorption in the dose-response study). For
vanadium, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Vanadium

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 10
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AAFs FOR VINYL CHLORIDE

The oral RfD for vinyl chloride of 3E-03 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
dietary study in rats. The oral cancer slope factor for vinyl chloride is 7.2E-01 (mg/kg-day)"1 for adult
exposures. It is also based on a dietary study in rats. According to the ATSDR (1991), vinyl chloride
absorption in the Gl tract is rapid and virtually complete in rats. It is assumed that 100% absorption
occurs in rats and humans for oral exposures to vinyl chloride in water, diet, and soils. Thus, the AAF
(oral-water), AAF (oral-diet), and AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value of 1% for organics was assumed for dermal absorption of vinyl chloride
from soil and sediment (USEPA, 2000). Thus the AAF (dermal-soil) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
vinyl chloride, the AAF (dermal-water) is (100%)/(100%) = 1.0.

The inhalation cancer unit risk is 4.4E-06 (j^g/m3)"1, as provided by IRIS (USEPA, 2000), and is
equivalent to a CSF of 1.54E-02 (mg/kg/day)"1. It is based on an inhalation study in rodents. Since
exposure in the study used to derive the risk values and the human pathway of concern is inhalation,
and since absorption was taken into account in the derivation of the risk values, the AAF (inhalation)
for carcinogenic effects is 1. The inhalation RfC for vinyl chloride is 1E-01 mg/m3 provided by IRIS
(USEPA, 2000), which is equivalent to an inhalation RfD of 2.86E-02 mg/kg-day. It is based on the rat
dietary study used to develop the oral RfD. It is assumed that absorption is complete via the diet and
inhalation. Thus, the AAF (inhalation) for noncarcinogenic effects is 1.

Summary of AAFs for Vinyl Chloride

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs FOR ZINC

The oral RfD for zinc (3.0E-01 mg/kg-day) provided by IRIS (USEPA, 2000) is based on a human
study with zinc sulfate in the diet. Thus, the AAF (oral-diet) is 1 . The mean absorption of zinc from diet
in ten humans has been determined by Sandstrom et al. (1987) as 33% (22-46%). The absorption of
zinc from drinking water was determined in humans by several workers: 56% (Dinsmore et al., 1985),
42% (Milman et al., 1983), 58% (Farah et al., 1984) and 55% (Valberg et al., 1985). The mean of
these four values is 53%. Thus, the AAF (oral-water) is 53%/33% = 1.6. The gastrointestinal
absorption of zinc from soil is assumed to be identical to that from diet. Thus, the AAF (oral-soil) is 1 .
A recommended default value of 0.1% (USEPA, 2000) for inorganics was assumed for dermal
absorption of zinc from contact with soil. Thus, the AAF (dermal-soil) is 0.1%/33% = 0.003.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (1 00% )/(esti mated absorption in the dose-response study). For
zinc, the AAF (dermal-water) is 100%/33% = 3.03.

Summary of AAFs for Zinc

Oral-diet 1
Oral-water 1 .6
Oral-soil 1
Dermal-soil 0.003
Dermal-water 3.03
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AAFs for 2,3,7,8-TCDD TEQ

The oral CSF for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) of 1.5E+05 (mg/kg-day)"1 in HEAST
(USEPA, 1997) is based on a dietary study in rats (Kociba etal., 1978). The diet was prepared by
mixing (30 minutes) an acetone solution of TCDD with laboratory chow. The acetone was evaporated
yielding a TCDD/diet mixture. TCDD concentration was 0.02 - 2 ppb (0.001 - 0.1 ug/kg-day). No
absorption information is given in the Kociba et al. (1978) study.

Absorption in the Dose-Response Study

USEPA has summarized selected information on gastrointestinal absorption of 2,3,7,8-TCDD and
related compounds in laboratory animals after a single oral exposure by gavage (USEPA, 2000).
Doses ranged between 0.5 and 5000 ug/kg. This range is above the dose range used in the Kociba et
al. (1978) study. The administered dose absorbed ranged from 2-90%. The single human study
presented estimated 87% absorption from a 0.001 ug/kg 2,3,7,8-TCDD dose administered in com oil.
The average absorption estimated from the six reported studies of chlorinated dibenzodioxins (CDDs)
administered at doses less than or equal to 50 ug/kg is 62%. USEPA (2000) notes that
"gastrointestinal absorption of TCDD and related compounds is variable, incomplete, and congener-
and vehicle-specific."

In a study by Fries and Marrow (1975), however, rats were given TCDD in their diet continuously for 42
days. The total observation period of the experiment was 70 days. Diets were prepared in a similar
manner to that used by Kociba etal. (1978). Laboratory chow was mixed with a benzene solution of
TCDD and the benzene was evaporated. Two dose levels were used, 7 ppb and 20 ppb, slightly
above the dose level used in the Kociba et al. (1978) study. Absorption was reported to be 50-60%.

As the Fries and Marrow (1975) study directly measured absorption from the diet, and the study upon
which the CSF for TCDD is based is a dietary study, the Fries and Marrow (1975) data will be used in
the AAF determination. For the purposes of AAF derivation, 55% was used as the absorption
efficiency in the dose-response study. This absorption estimate is consistent with the estimates of
absorption for the single oral gavage studies.

AAF (Oral-Diet)

An AAF (oral-diet) for ingestion of TCDD equivalents was derived for intake of dietary constituents.
The dose-response study is a study in which rats were dosed with TCDD in their diet (Kociba, 1978).
There are no studies available on gastrointestinal absorption of TCDD by humans from fish,
vegetables, milk or other dietary constituents. Using a single human volunteer, Poiger and Schlatter
(1986) reported that a minimum of 85% of a dose of TCDD (1 ng/kg) in com oil was absorbed. This
study is not as relevant for AAF derivation, however, because absorption of TCDD from vegetable oil
vehicles has been well-documented to exceed the absorption from dietary constituents (USEPA,
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1985). Thus, it is assumed that the absorption of TCDD equivalents in humans from various dietary
constituents is the same as the dietary absorption that occurred in rats in the Kociba (1978) study.
Thus, the AAF (oral-diet) is 1.

AAF (Dermal-Soil)

To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound TCDD
through human skin and an estimate of the absorption efficiency from dietary constituents in the
Kociba study. As discussed above, the gastrointestinal absorption of TCDD by rats from diet was
found to be 55% by Fries and Marrow (1975). USEPA (1992) discusses and analyzes selected
information on dermal absorption of TCDD from soil for in vivo and in vitro laboratory animal studies
and in vitro studies of human skin specimens. The results of this discussion and analysis, are
summarized below.

• The average percent TCDD absorbed from soil for in vivo rat data reported in USEPA (1991;
as cited by USEPA, 1992) was 8.0%. USEPA (1992) adjusted this data for human in vivo
dermal absorption, resulting in an estimated human dermal absorption of 2.5% of TCDD in soil.

• Dermal absorption of TCDD over 24 hours in rats in vivo ranged from 1.08% (estimated from
data in Shu et al., 1988; as cited in USEPA, 1992) to 3.1% (estimated from data in Poiger and
Schlatter, 1980; as cited in USEPA, 1992). Adjusting these data for human in vivo absorption,
USEPA (1992) estimates that human dermal absorption of TCDD in soil over 24 hours may
range from 0.2% to 1%.

• The impacts of high and low organic carbon content in soil on dermal absorption of TCDD was
evaluated by Roy et al. (1990; as cited in USEPA, 1992) for both rats and humans. USEPA
analysis of the data of Roy et al. estimates that human dermal absorption of TCDD in soil
ranges from 0.13% of TCDD in high organic carbon soil to 0.95% of TCDD in low organic
carbon soil.

The above discussion indicates that human dermal absorption of TCDD in soil may range from 0.13%
to 2.5%. As a conservative measure, and because the Illinois Environmental Protection Agency (IEPA,
1998) default values for fraction organic carbon in soil are relatively low (0.6% in surface soil and 0.2%
in subsurface soil), the high end of this range has been utilized in deriving the AAF (dermal-soil).
Therefore, the AAF (dermal-soil) is (2.5%)/(55%) = 0.05.

AAF (Oral-Soil)

Data for the bioavailability of TCDD from soil have been summarized by the USEPA (2000). Studies
indicate that intestinal absorption of TCDD from soil is approximately half that reported for TCDD
administered in corn oil to guinea pigs and rats (McConnel, et al., 1984 and Lucier, et al., 1986; as
reported in USEPA 2000). Estimates of bioavailability of TCDD in site soils (i.e., not laboratory
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prepared soils) range from 0.5% to 43%. Assuming that absorption of TCDD from the diet (as
prepared by Kociba et al., 1978) is similar to that from corn oil (i.e., 55% of TCDD in diet or corn oil
would be absorbed following oral exposure) it can be inferred that approximately 27.5 % of TCDD in
soil may be absorbed following oral exposure. As this absorption estimate more directly compares
absorption of TCDD from soil to dietary exposures, it is used here for AAF derivation. Therefore, in this
risk assessment, the AAF (oral-soil) is (27.5%)/(55%) = 0.5.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which
the constituent passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
dioxin, the AAF (dermal-water) is (100%)/(55%) = 1.8.

AAF (Oral-Water)

ENSR assumes that the absorption of TCDD equivalents in humans from ingestion of water is the
same as the dietary absorption that occurred in rats in the Kociba (1978) study. Thus, the AAF (oral-
water) is 1.

AAF (Inhalation)

The USEPA has developed a unit risk for inhaled dioxin from the oral CSF. In so doing, USEPA
assumed that 100% of the particles estimated to be retained in the lung are absorbed. It is assumed in
this risk assessment that the absorption of TCDD from inhalation of air is the same as that assumed by
the USEPA in developing the unit risk factor. Thus, the AAF (inhalation) is 1.

Summary of AAFs for TCDD

Oral-Water 1
Oral-Diet 1
Oral-Soil 0.5
Dermal-Soil 0.05
Dermal-Water 1.8
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Inhalation 1
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APPENDIX P
RISK CALCULATION SPREADSHEETS

Indoor Industrial Worker

• RME Indoor Air
• MLE Indoor Air

Outdoor Industrial Worker

• RME Surface Soil
• RME Outdoor Air (Particulates)
• RME Outdoor Air (VOC)
• MLE Surface Soil
• MLE Outdoor Air (Particulates)
• MLE Outdoor Air (VOC)

Construction Worker

• RME Soil
• RME Outdoor Air (Particulates)
• RME Groundwater
• RME Outdoor Air (Trench Air)
• MLE Soil
• MLE Outdoor Air (Particulates)
• MLE Groundwater
• MLE Outdoor Air (Trench Air)

Trespassing Teenager

• RME Surface Soil
• RME Outdoor Air (Particulates)
• RME Outdoor Air (VOC)
• MLE Surface Soil
• MLE Outdoor Air (Particulates)
• MLE Outdoor Air (VOC)
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Sauget Area 1
HHRA-EE/CA and RI/FS rtJtJJJ.'HJfffirn

Recreational Teen

• RME Sediment
• MLE Sediment

Recreational Fisher

• RME Sediment
• RME Fish Tissue
• MLE Sediment
• MLE Fish Tissue

Resident

• RME-Surface Soil
• RME Outdoor Air (Particulates)
• RME Produce
• MLE-Surface Soil
• MLE Outdoor Air (Particulates)
• MLE Produce
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

RME Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR WORKER-RME I
INHALATION OF INDOOR AIR I

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker

1.6
70
8

250
25
25
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/25(yrs) =
(years)

8.00E+00
6.85E-01
3.57E-01
1 .OOE+00

-o

RME indoor air.xlsVassum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

ui

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanon9
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor Indoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/rtVair) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .oqE+oo

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-q2

4.47E-02
NA

4.47E-02
NA

2.95E-02
NA
NA

4.47E-02
NA

4.47E-02
4.47E-02

4.47E-02
NA

4.47E-02
NA

2.95E-02
NA
NA

4.47E-02
NA

4;47E-02
4.47E-02

9.08E-03
NC

3.44E-04
NC

2.38E-03
NC
NC

8.95E-05
NC

268E-04
6.89E-04

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

ENSR International
Page 3 of 5

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference I
Risk (per mg/m3) |

9.08E-03
NC

3.44E-04
NC

2.38E-03
NC
NC

8.95E-05
NC

2.68E-04
6.89E-04

Total:

I Fill Area G (a)
EPC (mg/m3)

--
4.20E-04
1.98E-03
1.35E-03

--
--

1.01E-04
1.89E-04
4.70E-03
1.58E-04
1.17E-04

Risk
NC
NC

6.82E-07
NC
NC
NC
NC

1.69E-08
NC

4.24E-08
8.06E-08
8.22E-07

Fill Area H (a)
EPC(mg/m3) | Risk

5.79E-07
--

1.23E-03
1.41E-03
1.89E-04
9.90E-04
1.16E-04

--
--

4.01 E-05
--

5.26E-09
NC

4.24E-07
NC

4.49E-07
NC
NC
NC
NC

1.08E-08
NC

8.89E-07

Fill Area 1 (a)
EPC (mg/m3)

--
--

3.98E-04
2.71 E-03

--
--
--
--
--

1.41E-04
2.76E-03

Risk
NC
NC

1.37E-07
NC
NC
NC
NC
NC
NC

3.78E-08
1.90E-06
2.08E-06

Fill Area L (a)
EPC (mg/m3)

-
--

2.38E-05
--

3.34E-05
--
--
--
--
--
-•

Risk
NC
NC

8.20E-09
NC

7.94E-08
NC
NC
NC
NC
NC
NC

8.76E-08
Notes:
•- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Maximum indoor air EPC from this area.

TJ
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation
Concentration Absorption Reference ADDInh

In Air Adjustment Dose Industrial Worker
(mg/nv'air) Factor (mg/kg-day) (mg/kg-day)

1. OOE+00 NA NA
1 .OOE+00 1
1 .OOE+00 1
1. OOE+00 1
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

2.29E-02 1
1.70E-03 1
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

1 .OOE+00 NA NA
1 .OOE+00 1 2.86E-02

NA
.25E-01
.25E-01
.25E-01
.25E-01
.25E-01
.25E-01
.25E-01
.25E-01

NA
I.25E-01

Chronic
Average Hazard

Daily Dose-inh Index -
(mg/kg-day) Inhalation

NA NC
1.25E-01 5.48E+00
1.25E-01 7.37E+01
1.25E-01 2.19E+01
1.25E-01 1.46E+03
1.25E-01 4.38E-01
1.25E-01 1.46E+02
1.25E-01 1.10E+00
1.25E-01 1.10E+00

NA NC
1.25E-01 4.38E+00

ENSR International
Page 4 of 5
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ENSR International
Page 5 of 5
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOQENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
5.48E+00
7.37E+01
2.19E+01
1 .46E+03
4.38E-01
1 .46E+02
1.10E+00
1.10E+00

NC
4.38E+00

Total HI:

Fill Area G (a)
EPC (mg/m3L

--
4.20E-04
1.98E-03
1.35E-03

--
--

1.01E-04
1.89E-04
4.70E-03
1.58E-04
1.17E-04

HQ
NC

2.30E-03
1.46E-01
2.96E-02

NC
NC

1.48E-02
2.08E-04
5.16E-03

NC
5.13E-04
1.98E-01

Fill Area H (a)
EPC (mg/m3)

5.79E-07
-

1 .23E-03
1.41E-03
1.89E-04
9.90E-04
1.16E-04

--
--

4.01 E-05
--

HQ
NC
NC

9.06E-02
3.09E-02
2.75E-01
4.34E-04
1.69E-02

NC
NC
NC
NC

4.14E-01

Fill Area 1 (a)
EPC (mg/m3)

--
••

3.98E-04
2.71 E-03

--
--
--
--
--

1.41E-04
2.76E-03

HQ
NC
NC

2.93E-02
5.94E-02

NC
NC
NC
NC
NC
NC

1.21E-02
1.01E-01

Fill Area L (a)
EPC (mB/m3)̂

--
--

2.38E-05
--

3.34E-05
--
--
--
--
--
--

HO
NC
NC

1 .75E-03
NC

4.86E-02
NC
NC
NC
NC
NC
NC

S.04E-02

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.
(a) - Maximum indoor air EPC from this area.
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SAUQET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

MLE Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR WORKER -MLE
INHALATION OF INDOOR AIR

i Assumed
I Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker

1.0 (m^ air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

250 (days)/365 (days) = 6.85E-01
7 (yrs)/70(yrs) = 1.00E-01
7 (yrs)/7(yrs) = 1.00E+00
70 (years)

-o
I

MLE indoor alr.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor Indoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/rtValr) Factor (mg/kg-day)'' (mg/kg-day) (mg/kg-day) Inhalation

1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

7.83E-03
NA

7.83E-03
NA

5.17E-03
NA
NA

7.83E-03
NA

7.83E-03
7.83E-03

7.83E-03
NA

7.83E-03
NA

5.17E-03
NA
NA

7.83E-03
NA

7.83E-03
7.83E-03

1.59E-03
NC

6.03E-05
NC

4.16E-04
NC
NC

1.57E-05
NC

4.70E-05
1.21E-04

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

ENSR International
Page 3 of 5

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Melhyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk (per mg/m3)

1 .59E-03
NC

6.03E-05
NC

4.16E-04
NC
NC

1 .57E-05
NC

4.70E-05
1.21E-04

|| Total:

Fill Area Q (a)
EPC (mg/m3)

--
4.20E-05
4.45E-04
1.43E-04

--
--

1 .07E-05
2.24E-05
4.67E-04
1.62E-05
2.43E-05

Risk
NC
NC

2.68E-08
NC
NC
NC
NC

3.51E-10
NC

7.61E-10
2.93E-09
3.09E-08

Fill Area H (a)
EPC (mg/m3)

2.24E-07
--

4.45E-04
3.88E-04
4.72E-05
2.42E-04
2.52E-05
1.43E-05

--
--
--

Risk
3.56E-10

NC
2.68E-08

NC
1.96E-08

NC
NC

2.24E-10
NC
NC
NC

4.70E-08

Fill Area 1 (a)
EPC (mg/m3)

--
-•

1.33E-04
4.80E-04

--
--

--
--

2.26E-05
4.18E-04

Risk
NC
NC

8.02E-09
NC
NC
NC
NC
NC
NC

1.06E-09
5.04E-08
5.95E-08

Notes:

Fill Area L (a)
EPC (mg/m3)

--
--

4.21 E-06
--

6.49E-06
--
-•
--
--
--
--

Risk
NC
NC

2.54E-10
NC

2.70E-09
NC
NC
NC
NC
NC
NC

2.95E-09

-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Indoor air EPC calculated from average groundwater concentration In this area.

MLE indoor air.xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose • Industrial Worker Daily Dose-inh
(mg/nVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02
1.70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02

NA
7.83E-02

NA
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02
7.83E-02

NA
7.83E-02

Hazard
Index -

Inhalation

NC
3.42E+00
4.60E+01
1.37E+01
9.10E+02
2.74E-01
9.13E+01
6.87E-01
6.87E-01

NC
2.74E+00

ENSR International
Page 4 of 5
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

ENSR International
Page 5 of 5

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
3.42E+00
4.60E+01
1 .37E+01
9.10E+02
2.74E-01
9.13E+01
6.87E-01
6.87E-01

NC
2.74E+00

Total HI:
Notes:

Fill Area G (a)
EPC (mg/m3)

--
4.20E-05
4.45E-04
1 .43E-04

--
--

1 .07E-05
2.24E-05
4.67E-04
1.62E-05
2.43E-05

HQ
NC

1 .44E-04
2.05E-02
1.96E-03

NC
NC

9.77E-04
1.54E-05
3.21 E-04

NC
6.66E-05
2.40E-02

Fill Area H (a)
EPC (mg/m3)

2.24E-07
--

4.45E-04
3.88E-04
4.72E-05
2.42E-04
2.52E-05
1.43E-05

--
--
--

HQ
NC
NC

2.05E-02
5.32E-03
4.30E-02
6.62E-05
2.30E-03
9.82E-06

NC
NC
NC

7.1 IE-02

Fill Area 1 (a)
EPC (mg/m3)

--
--

1.33E-04
4.80E-04

-•
--
--
--
--

2.26E-05
4.18E-04

HQ
NC
NC

6.12E-03
6.58E-03

NC
NC
NC
NC
NC
NC

1.15E-03
1.38E-02

Fill Area L (a)
EPC (mg/m3)

--
•-

4.21 E-06
--

6.49E-06
--
-
--
•-
--
--

HQ
NC
NC

1.94E-04
NC

5.91 E-03
NC
NC
NC
NC
NC
NC

6.10E-03

-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.
(a) - Indoor air EPC calculated from average groundwater concentration In this area.

MLE indoor air.xlsVnc scale
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptors Evaluated

Receptor 3: RME Outdoor Worked

ENSR International
Page 1 of 5

ASSUMPTIONS FOR OUTDOOR WORKER RME
INCIDENTAL INQESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker

50
0.02
3339

70
190
25
25
70

1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/25(yrs) =
(years)
(kg/mg)

5.21 E-01
3.57E-01
1 .OOE+00

22-Dec-OO

RME outdoor worker soil.xls\assum
December 29, 2000
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME

ENSR International
Page 2 of 5

Constituent
Arsenic
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Copper
Dibenzo(a,h)anlhracene
Dieldrin
Indenofl ,2,3-cd)pyrene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Unit Oral' - Soil Derma) - Soil Oral LJietime Liieiime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor RME Outdoor Worker Daily Dose-Ing. RME Outdoor Worker Daily Dose-Der. Cancer Risk • Cancer Risk - Excess Lifetime
(mg/kgsoll) Factor Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Cancer Risk

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

0.3
0.29
0.29
0.29

NA
0.29

1
0.29
0.5

0.83

0.001
0.02
0.02
0.02

NA
0.02
0.01
0.02
0.05
0.04

1.50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1 60E+01
7.30E-01
1 .50E+05
2.00E+00

3.98E-08
3.85E-08
3.85E-08
3.85E-08

NA
3.85E-08
1 .33E-07
3.85E-08
6.64E-08
1.10E-07

3.98E-08
385E-08
3.85E-08
3.85E-08

NA
3.85E-08
1.33E-07
3.85E-08
6.64E-08
1.10E-07

1.77E-10
3.55E-09
3.55E-09
3.55E-09

NA
3.55E-09
1 .77E-09
3.55E-09
8.87E-09
7.09E-09

1.77E-10
3.55E-09
3.55E-09
3.55E-09

NA
3.55E-09
1.77E-09
3.55E-09
8.87E-09
7.09E-09

5.98E-08
2.81 E-08
281E-07
2.81 E-08

NA
2.81 E-07
2.12E-06
2.81 E-08
9.96E-03
2.20E-07

2.66E-10
2.59E-09
2.59E-08
2.59E-09

NA
2.59E-08
2.84E-08
2.59E-09
1.33E-03
1.42E-08

6.00E-08
3.07E-08
3.07E-07
3.07E-08

NC
3.07E-07
2.15E-06
3.07E-08
1.13E-02
2.35E-07

ENSR International RME outdoor worker soil.xls\cancer



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
Risk

(per mg/kg)

6.00E-08
3.07E-08
3.07E-07
3.07E-08

NC
3.07E-07
2.15E-06
3.07E-08
1.13E-02
2.35E-07

Total:
Notes:

Transect 3
EPC

(mg/kg)

..
-

2.60E-01
--

-

--

Risk

NC
NC

7.98E-08
NC
NC
NC
NC
NC
NC
NC

7.98E-08

Transect 4
EPC

(mg/kg)

3.50E+00

2.30E-01
-

--

Risk

NC
NC

1.07E-06
NC
NC

7.06E-08
NC
NC
NC
NC

1.15E-06

Transect 6
EPC

(mg/kg)

-•
3.60E+00

-
-
--
--

--
--

Risk

NC
NC

1.11E-06
NC
NC
NC
NC
NC
NC
NC

1.11E-06

Transect 7
EPC

(mg/kg)

1.50E+01
••

2.10E+00
-
-
-
-
--

Risk

8.99E-07
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC

Fill Area H
EPC

(mg/kg)

6.40E+01
--
-
•-
--
--
-.
-

1.30E-03
1.52E+00

Risk

3.84E-06
NC
NC
NC
NC
NC
NC
NC

1.47E-05
3.57E-07

1.S4E-06 || 1.89E-05

Fill Area 1
EPC

(mg/kg)

2.20E+00
-

1.30E+04
--

--
1.20E-02
1.21E+02

Risk

NC
NC

6.75E-07
NC
NC
NC
NC
NC

1.35E-04
2.85E-05
1.65E-04

Fill Area L
EPC

(mg/kg)

3.70E+01
-

7.00E+00
-
•-

1.30E+00
-

..
1.07E+00

Risk

2.22E-06
NC

2.15E-06
NC
NC

3.99E-07
NC
NC
NC

2.51 E-07
5.02E-06

•• Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.

RME outdoor worker soil.xlsVc scale
December 29, 2000

Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOQENIC HAZARD INDEX
INCIDENTIAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME

ENSR International
Page 4 olS

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

in Soil Adjustment Adjustment Dose RME Outdoor Worker Dally Dose-Ing. RME Outdoor Worker Daily Dose-Der.
Constituent (mo/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a.h)an!hracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01
NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

1.12E-07
NA
NA
NA

3.72E-07
NA

3.72E-07
NA
NA

3.09E-07

1.12E-07
NA
NA
NA

3.72E-07
NA

3.72E-07
NA
NA

3.09E-07

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1 .99E-OB

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact
3.72E-04

NA
NA
NA

1.00E-05
NA

7.44E-03
NA
NA

1.54E-02

1.66E-06
NA
NA
NA

2.68E-08
NA

9.93E-OS
NA
NA

9.93E-04

Total
Hazard

Index
3.73E-04

NC
NC
NC

1.01E-05
NC

7.S4E-03
NC
NC

1.64E-02

RME outdoor worker soil.xlsVioncancer December 29, 2000



TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ol 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference
HQ (per mg/kg)

3.73E-04
NC
NC
NC

1.01E-05
NC

7.54E-03
NC
NC

1.64E-02
Total HI:

Transect 3
EPC (mg/kg)

--
2.60E-01

--

•-
--
--
-

HU

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
EPC (mg/kg)

..

3.50E+00

2.30E-01

--
-

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Notes:

Transect 6
EPC (mg/kg)

..
--

3.60E+00
-•

-
--
-
--

HU

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
EPC (mg/kg)

1.50E+01

2.10E+00

HQ

5.59E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.59E-03

Fill Area H
EPC (mg/kg)

6.40E+01
--
--
--

--

--
1.30E-03
1 .52E+00

HQ

2.39E-02
NC
NC
NC
NC
NC
NC
NC
NC

2.50E-02
4.89E-02

Fill Area 1
EPC (mg/kg)

2.20E+00
--

1.30E+04
--
-.
-•

1.20E-02
1.21E+02

HQ

NC
NC
NC
NC

1.31E-01
NC
NC
NC
NC

1.99E+00
2.12E+00

Fill Area L
EPC (mg/kg)

3.70E+01
--

7.00E+00

--
1.30E+00

-
--
..

1.07E+00

HQ

1.3BE-02
NC
NC
NC
NC
NC
NC
NC
NC

1.76E-02
3.14E-02

-- Not a constituent ol concern in this area/medium.
-- Not a constituent of concern in this area/medium.
- Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HO - Hazard Quotiont.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 4

Receptors Evaluated:

||Receptor 1: RME Outdoor Worker

["'"""'""""A's'sUiiiiî
! INHALATION OF OUTDOOR AIR PARTICULATES j

Assumed
Value Units

Calculated ;
Value I

TJ
I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker

1.6
70
8

190
25
25
70

(nT* air/hour)
(kg)
(hrs/day) =
(days)/365 (days) •
(yrs)/70(yrs) =
(yrs)/25(yrs) =
(years)

8.00E+00
5.21 E-01
3.57E-01
1.00E+00

RME outdoor worker outdoor air soil.xls\assum
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER • RME

Unit Inhalation Inhalation

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor RME Outdoor Worker Daily Dose - Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1.00E+00
1.00E+00
1 .OOE-fOO
1.00E+00
1.00E+00
1 .OOE+00
1.00E+00
1 .OOE+00
1.00E+00

1 1.50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01

NA NA
1 3.10E+00
1 1.61E+01
1 3.10E-01
1 1.50E+05
1 2.00E+00

3.40E-02
3.40E-02
3.40E-02
3.40E-02

NA
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02

3.40E-02
3.40E-02
3.40E-02
3.40E-02

NA
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02

5.10E-01
1 .05E-02
1.05E-01
1.05E-02

NC
1.05E-01
5.47E-01
1.05E-02
5.10E+03
6.80E-02

ENSR International
Page 2 of 4
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - RME

ENSR International
Page 3 of 4

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dlbenzo(a,h)anthracene
Dleldrln
Indenofl ,2,3-cd)pyrene
Total 2.3.7,8-TCDD TEQ
Total PCBs

Reference
Risk

(per mg/m3)

5.10E-01
1.05E-02
1.05E-OI
1 .05E-02

NC
1.05E-01
547E-01
1.05E-02
5.10E+03
6.80E-02

Total:

Transact 3
EPC

(mg/m3)

2.20E-IO
--

--

Risk

NC
NC

2.32E-11
NC
NC
NC
NC
NC
NC
NC

2.32E-11

Transect 4
EPC

(mg/m3)

2.96E-09
--

1.94E-10

--

Risk

NC
NC

3.12E-10
NC
NC

2.05E-11
NC
NC
NC
NC

3.32E-10

Transect 6
EPC

(mg/m3)

.-
3.04E-09

--

--

Risk

NC
NC

3.21E-10
NC
NC
NC
NC
NC
NC
NC

3.21E-10

Transect 7
EPC

(mg/m3)

1.27E-08
--

1 77E-09

--

Risk

6.45E-09
NC

1.87E-10
NC
NC
NC
NC
NC
NC
NC

6.64E-09

Fill Area H
EPC

(mg/m3)

8.11E-08
--
•-
-•
--
•-

1.65E-12
1.93E-09

Risk

4.13E-08
NC
NC
NC
NC
NC
NC
NC

8.40E-09
1.31E-10
4.99E-08

Fill Area 1
EPC

(mg/m3)

--
3.64E-09

2.15E-05
••
-.
--

1.99E-11
2.01 E-07

Risk

NC
NC

3.84E-10
NC
NC
NC
NC
NC

1.01 E-07
1 .37E-08
1.16E-07

Fill Area L
EPC

(mg/m3)

3.13E-08
.-

5.9 IE-09

--
1.10E-09

-
..

9.04E-10

Risk

1.59E-08
NC

6.23E-10
NC
NC

1.16E-10
NC
NC
NC

6.15E-11
1.67E-08

Notes:
•- Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated.

NJ

RME outdoor worker outdoor air soil.xls\c scale
December 29,2000

Revision 0



I
NJ
NJ

SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - RME

ENSR International
Page 4 of 4

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose E Outdoor Worker Dally Dose-lnh Index -
(mg/m" air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

RME outdoor worker outdoor air soil.xls\noncancer
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

[[Receptor 1:

Receptors Evaluated:

RME Outdoor Industrial Worker

'''ASSUMPTIONSFOR i6ufb'66'R''w6RKER-RME"
INHALATION OF OUTDOOR AIR VOCs

Assumed
Value Units

Calculated ;
Value j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker

1.6 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

190 (days)/365 (days) = 5.21 E-01
25 (yrs)tfO(yrs) = 3.57E-01
25 (yrs)/25(yrs) = 1.00E+00
70 (years)

ISJ
U)

RME outdoor air voc.xls\assum
December 29, 2000

Revision 0



ENSR International
Page 2 of 5
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day) ' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1 .54E-02

3.40E-02
NA

3.40E-02
NA

2.24E-02
NA
NA

3.40E-02
NA

3.40E-02
3.40E-02

3.40E-02
NA

3.40E-02
NA

2.24E-02
NA
NA

3.40E-02
NA

3.40E-02
3.40E-02

6.90E-03
NC

2.62E-04
NC

1.81E-03
NC
NC

6.80E-05
NC

2.04E-04
5.24E-04

RME outdoor air voc.xls\cancer
December 29, 2000

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER • RME

ENSR International
Page 3 of 5

Constituent
1 ,1 ,2,2-Telrachloroethan
4-Methyl-2-pentanone
Benzene
Chtorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Hlik (per mg/m3)

6.90E-03
NC

2.62E-04
NC

1.81E-03
NC
NC

6.80E-05
NC

2.04E-04
S.24E-04

ToUl:

Fill Are* Q (a)
E>C (mo/mi)

..
9.SOE-06
1.40E-04
9.50E-05

--
--

6.90E-06
1.50E-05
3.40E-04
1 JOE-05
2.30E-05

Risk
NC
NC

3.66E-08
NC
NC
NC
NC

1 .02E-09
NC

3.47E-09
1.20E-08
5.32E-08

Fill Area H (a)
EPC (mg/m3)

2.50E-07
•-

1.40E-04
1 60E-04
2.SOE-05
1.20E-04
1 .30E-05

--
7.00E-06

•-

Rltk
1.73E-09

NC
3.86E-08

NC
4.S2E-08

NC
NC
NC
NC

1.43E-09
NC

8.50E-08

Fill Arai 1 (•)
EPC (mg/m3)

1 .20E-04
8.10E-04

--
6.40E-05
2.30E-03

Rltk

NC
NC

3.14E-08
NC
NC
NC
NC
NC
NC

1.31E-08
1.20E-06
1.25E-06

Fill Area L (a)
EPC (mg/m3)

-•
1.00E-08

1.40E-06
-

--
..
..
•-

Rltk

NC
NC

262E-10
NC

2.S3E-09
NC
NC
NC
NC
NC
NC

2.79E-09
Notes:
-- Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) • Maximum outdoor air EPC from this area.

RME outdoor air voc xlsta scale
December 29,2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average

In Air Adjustment Dose • Industrial Worker Daily Dose-inh
(mg/rtVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02
1.70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02

NA
9.52E-02

NA
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02
9.52E-02

NA
9.52E-02

Hazard
Index -

Inhalation

NC
4.16E+00
5.60E+01
1 .67E+01
1.11E+03
3.33E-01
1.11E+02
8.35E-01
8.35E-01

NC
3.33E+00

RME outdoor air voc.xls\noncancer
December 29, 2000

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOOENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
4.16E+00
5.60E+01
1.67E+01
1.11E+03
3.33E-01
1.11E+02
8.35E-01
8.35E-01

NC
3.33E+00

Total HI:

Fill Area Q (a)
EPC (mg/m3)

--
9.50E-06
1.40E-04
9.50E-05

-

6.90E-06
1.50E-05
3.40E-04
1.70E-05
2.30E-05

HQ
NC

3.96E-05
7.84E-03
1.58E-03

NC
NC

7.66E-04
1.25E-05
2.84E-04

NC
7.66E-05
1.06E-02

Fill Area H (a)
EPC (mg/m3)

2.50E-07
--

1.40E-04
1.60E-04
2.50E-05
1.20E-04
1.30E-05

•-
--

7.00E-06
--

HQ
NC
NC

7.84E-03
2.67E-03
2.77E-02
3.99E-05
1.44E-03

NC
NC
NC
NC

3.97E-02

Fill Area 1 (a)
EPC (mg/m3)

--
-

1.20E-04
8.10E-04

--
--
-
--
--

6.40E-05
2.30E-03

HQ
NC
NC

6.72E-03
1.35E-02

NC
NC
NC
NC
NC
NC

7.66E-03
2.79E-02

Notes:

Fill Area L (a)
EPC (ma/m'3)

•-
--

1.00E-06
--

1.40E-06
-
-•
-
--

-

HQ
NC
NC

5.60E-05
NC

1.55E-03
NC
NC
NC
NC
NC
NC

1.61E-03

•• Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Maximum outdoor air EPC from this area.

RME outdoor air voc.xls\nc scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated

[[Receptor 3: MLE Outdoor Worked

ASSUMPTIONS FOR OUTDOOR WORKER MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker

30 (mg soil/day)
0.02 (mg/cm*)
3339 (cm*)

70 (kg)
190 (days)/365(days) = 5.21E-01

7 (years)/70(years) = 1.00E-01
7 (yrs)tf(yrs) = 1.00E+00

70 (years)
1 .OOE-06 (kg/mg)

-o
I

NJ
CO

22-Dec-OO

MLE outdoor worker soil.xls\assum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE

Unii Oral - Soil Dermal • Soil Oral Lifetime lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor MLE Outdoor Worker Daily Dose-Ing. MLE Outdoor Worker Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg soil) Factor Factor (mg/kg-day) ' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day} Ingestlon Dermal Contact Cancer Risk
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a,h)anthracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

0.3
0.29
0.29
0.29

NA
0.29

1
0.29

0.5
0.83

0.001
0.02
0.02
0.02

NA
0.02
0.01
0.02
0.05
0.04

1.50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1.50E+05
2.00E+00

6.69E-09
6.47E-09
6.47E-09
6.47E-09

NA
6.47E-09
2.23E-08
6.47E-09
1.12E-08
1.85E-08

6.69E-09
6.47E-09
6.47E-09
6.47E-09

NA
6.47E-09
2.23E-08
6.47E-09
1.12E-08
1.85E-08

4.97E-11
9.93E-10
993E-10
9.93E-10

NA
9.93E-10
4.97E-10
9.93E-10
2.48E-09
1.99E-09

4.97E-1 1
9.93E-10
9.93E-10
9.93E-10

NA
9.93E-10
4.97E-10
9.93E-10
2.48E-09
1.99E-09

1.00E-08
4.72E-09
4.72E-08
4.72E-09

NA
4.72E-08
3.57E-07
4.72E-09
1.67E-03
3.70E-08

7.45E-11
7.25E-10
7.25E-09
7.25E-10

NA
7.25E-09
7.95E-09
7.25E-10
3.72E-04
3.97E-09

1.01E-08
5.45E-09
5.45E-08
5.45E-09

NC
5.45E-08
3.65E-07
5.45E-09
2.05E-03
4.10E-08

I
NJ
VD

ENSR ' '•jrnational MLE outdoor work/ <l.xls\cancer
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TABLE
POTENTIAL CARCINOGENIC RISK • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE
SAUGET AREA 1 • EE/CA AND RI/FS

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluofanlhene
Copper
Dibenzo(a,h)anthracene
Dtekfrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7.8-TCDD TEQ
Total PCB8

Reference
Rltk (per
mo/kg)

1.01E-08
5.45E-09
5.45E-08
5.45E-09

NC
5.45E-08
3.65E-07
5.45E-09
2.05E-03
4.10E-08

Total:

Transect 3
bfu

(ma/kg)

1.37E-01
--

Risk

NC
NC

746E-09
NC
NC
NC
NC
NC
NC
NC

7.46E-OI

Trmtect 4

EPC (mg/kg)

--
590E-01

1 .30E-01

Rltk

NC
NC

3.21E-08
NC
NC

7.08E-09
NC
NC
NC
NC

3.A2E-OB

Transect 6
r;PC

(mg/kg)

S.04E-OI
--

•-

Risk

NC
NC

2.7SE-08
NC
NC
NC
NC
NC
NC
NC

2.75E-08

Transect 7

EPC (mg/kg)

9.99E+00
••

3.74E-01
-•

-•

Risk

1.01E-07
NC

2.04E-08
NC
NC
NC
NC
NC
NC
NC

1.21E-07

Fill Area H

EPC (mg/kg)

2.28E+01

• •

• •
--

5.33E-04
6.60E-OI

Risk

2.31 E-07
NC
NC
NC
NC
NC
NC
NC

1.09E-06
2.71E-08
1.35E-06

Fill Area 1

EPC (mg/kg)

--
6.29E-01

6.66E+03
••

..
334E-03
3.13E+01

Risk

NC
NC

3.43E-08
NC
NC
NC
NC
NC

6.83E-06
1 28E-06
8.15E-06

Fill Area L
EPC

(mg/kg)

3.33E+01

2.30E+00
-

4.55E-OI
-

4.90E-01

Risk

3.37E-07
NC

1.25E-07
NC
NC

2.48E-08
NC
NC
NC

2.01 E-08
S.07E-07

Notes:
•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.

MLE outdoor worker soil xls\c scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOQENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE

ENSR International
Page 4 olS

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent (mg/kg-soil)
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

Factor
0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

Oral Chronic Chronic
Reference ADDIng Average ADDder Average

Dose MLE Outdoor Worker Daily Dose-Ing. MLE Outdoor Worker Daily Dose-Der.
Factor (mg/kg-day)
0.001

NA
NA
NA

0.002
NA

0.01
NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

(mg/kg-day)
6.69E-08

NA
NA
NA

2.23E-07
NA

2.23E-07
NA
NA

1.85E-07

(mg/kg-day)
6.69E-08

NA
NA
NA

2.23E-07
NA

2.23E-07
NA
NA

1.85E-07

(mg/kg-day)
4.97E-10

NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

(mg/kg-day)
4.97E-10

NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

Hazard
Index -

Hazard
Index •

Ingestion Dermal Contact
2.23E-04

NA
NA
NA

6.03E-06
NA

4.46E-03
NA
NA

9.26E-03

1.66E-06
NA
NA
NA

2.68E-08
NA

9.93E-05
NA
NA

9.93E-04

Total
Hazard

Index
2.25E-04

NC
NC
NC

6.06E-06
NC

4.56E-03
NC
NC

1.03E-02

TJ
I

Ul

MLE outdoor worker soll.xls\noncancer December 29, 2000



TABLE
POTENTIAL HAZARD INDEX • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ol5

TJ
I

Constituent

Arsenic
Benzo(a)anthracene
9enzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEO
Total PCBs

Reference Transect?

2.25E-04
NC
NC
NC

6.06E-06
NC

456E-03
NC
NC

1.03E-02
Total HI:

1.37E-01

NC

5.90E-01

1 .30E-01

NC

5.04E-01

999E«00

3.74E-OI

2.25E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.25E-03

Fill Area H
EPC (mg/kg)

228E+OI

5.33E-04
6.60E-01

HQ

5.12E-03
NC
NC
NC
NC
NC
NC
NC
NC

8.77E-03
1.19E-02

Fill Area!
EPC (mg/kgT

6.29E-01

6.66E+03

3.34E-03
3.13E+01

NC
NC
NC
NC

4.03E-02
NC
NC
NC
NC

3.21E-01
3.61 E-01

333E+OI

2.30E+00

4.55E-01

4.90E-01

7.48E-03
NC
NC
NC
NC
NC
NC
NC
NC

5.02E-03
1.25E-02

Notes:
-• Not a constituent of concern In this area/medium.
-• Not a constituent of concern in this area/medium.
- Not a constituent of potential concern In this area/medium.

EPC - Exposure Point Concentration
HI • Hazard Index.
HO • Hazard Quotient.
NC - Not Calculated, no dose-response value or not a consllluenl of potential concern In this area/medium.

MLE outdoor worker soil xls\nc scale
December 29.2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

Receptor 1: MLE Outdoor Worker

ASSUMPTIONS FOR OUTDOOR WORKER - MLE i
INHALATION OF OUTDOOR AIR PARTICULATES i

Assumed
Value Units

Calculated 1
Value i

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker

1
70
8

190
7
7
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/7(yrs) =
(years)

8.00E+00
5.21 E-01
1.00E-01
1 .OOE-fOO

T)
Iu»

Ul

MLE outdoor worker outdoor air soil.xls\assum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - MLE

ENSR International
Page 2 of 4

Unit Inhalation

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Concentration Absorption
In Air Adjustment

(mg/m0 air) Factor
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
1
1
1

NA
1
1
1
1
1

Inhalation
Cancer

Slope Factor MLE
(mg/kg-day)"

1 .50E+01
3.10E-01
3.10E+00
3.10E-01

NA
3.10E+00
1.61E+01
3.10E-01
1 .50E+05
2.00E+00

Lifetime
ADDinh Average Excess Lifetime

Outdoor Worker Daily Dose - Inh. Cancer Risk -
(mg/kg-day) (mg/kg-day) Inhalation

5.95E-03
5.95E-03
5.95E-03
5.95E-03

NA
5.95E-03
5.95E-03
5.95E-03
5.95E-03
5.95E-03

5.95E-03
5.95E-03
5.95E-03
5.95E-03

NA
5.95E-03
5.95E-03
5.95E-03
5.95E-03
5.95E-03

8.92E-02
1.84E-03
1.84E-02
1.84E-03

NC
1.84E-02
9.58E-02
1 .84E-03

8.92E+02
1.19E-02

MLE outdoor worker outdoor air soil.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OP
OUTDOOR AIR PARTICIPATES
OUTDOOR WORKER - MLE

ENSR International
Page 3 of 4

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dleldrln
lndeno(1,2,3-cd)pyrene
Total 2.3,7.8-TCDD TEQ
Total PCBs

Reference
Rl«k (p«i

mg/m3)

892E-02
1.84E-03
1.84E-02
1.84E-03

NC
1.84E-02
9.58E-02
1.84E-03
8.92E+02
1.19E-02

Total:

Transect 3
EPC

(ma/m3)

1.16E-10

--
--

Risk

NC
NC

2.13E-12
NC
NC
NC
NC
NC
NC
NC

2.13E-12

Transect 4

EPC <mg/m3)

--
4.99E-10

--
•-

1.10E-10

--

Risk

NC
NC

9.19E-12
NC
NC

2.03E-12
NC
NC
NC
NC

1.12E-11

Transect 6
£PC

(mg/m3)

4.26E-10

-•
--

Risk

NC
NC

7.85E-12
NC
NC
NC
NC
NC
NC
NC

7.85E-12

Transect 7

EPC (mg/m3)

8.44E-09
--

3.16E-10
--

--

Risk

7.53E-10
NC

583E-12
NC
NC
NC
NC
NC
NC
NC

7.S9E-10

Fill Area H
fepc

(mg/m3)

2.89E-08
--
••
--

--
6.75E-13
8.36E-10

Risk

2.58E-09
NC
NC
NC
NC
NC
NC
NC

6.02E-10
9.9SE-12
3.19E-09

Fill Are* 1
EPC

(mg/m3)

1.04E-09
--

1.10E-05

-

5.53E-12
5.18E-08

Risk

NC
NC

1.92E-11
NC
NC
NC
NC
NC

4.94E-09
6.17E-10
5.57E-09

Fill Area L
EPC

(mg/m3)

281E-08

1.94E-09
--

3.84E-10

-
4.14E-10

Risk

2.51 E-09
NC

3.58E-11
NC
NC

7.09E-12
NC
NC
NC

4.93E-12
2.56E-09

Notes:
-• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated.

TJ
I

Ul
tn

MLE/ ''or worker outdoor air soil xls\c scale
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SAUGET AREA 1 • EE/CA AND RI/FS
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - MLE

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose E Outdoor Worker Daily Dose-Inn Index -
Constituent (mg/nVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

MLE outdoor worker outdoor air soil.xlsVnoncancer
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

MLE Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR WORKER - MLE
INHALATION OF OUTDOOR AIR VOCs

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker

1.0
70
8

190
7
7
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/7(yrs) =
(years)

8.00E+00
5.21 E-01
1.00E-01
1 .OOE+00

-o

MLE outdoor air voc.xls\assum
December 29, 2000

Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Outdoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

5.95E-03
NA

5.95E-03
NA

3.93E-03
NA
NA

5.95E-03
NA

5.95E-03
5.95E-03

5.95E-03
NA

5.95E-03
NA

3.93E-03
NA
NA

5.95E-03
NA

5.95E-03
5.95E-03

1.21E-03
NC

4.58E-05
NC

3.16E-04
NC
NC

1.19E-05
NC

3.57E-05
9.16E-05

ENSR International
Page 2 of 5

MLE outdoor air voc.xls\cancer
December 29, 2000
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

ENSR International
Page 3 of 5

ConttHirant
1 .1 ,2.2-Tetrachloroelhan
4-Melhyl-2-pentanone
Benzene
Chlorobenzene
Chtorolorm
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk (per rng/m3)

1 21E-03
NC

4.S8E-05
NC

3.10E-04
NC
NC

1.19E-05
NC

357E-05
9 16E-05

Total:

Fill Area Q (a
EPC (mg/m3)

9.40E-07
1 .20E-05
9.70E-06

700E-07
1 .70E-06
320E-05
1 .60E-06
4.60E-06

Rllk
NC
NC

5.50E-10
NC
NC
NC
NC

2.02E-11
NC

5.71E-11
4.21E-10
1.05E-09

Fill Area H (•)
EPC (mg/m3)

5.50E-08

2.70E-05
2.40E-05
2.60E-06
1 .70E-05
1.50E-06

1 .20E-06

Rllk
6.64E-11

NC
1 .24E-09

NC
8.22E-10

NC
NC
NC
NC
NC
NC

2.13E-09

Fill Are* 1 (•)
EPC (mg/m3)

••
7.90E-06
2.90E-OS

-.
--

1 .90E-06
7.10E-05

Rllk
NC
NC

3.62E-10
NC
NC
NC
NC
NC
NC

6.78E-11
6.50E-09
6.93E-09

Fill Aral L (•)
EPC (mj|/m3)

••

3.00E-07

4.30E-07

--
--
--
--

Risk

NC
NC

1.37E-11
NC

1.38E-10
NC
NC
NC
NC
NC
NC

1.50E-10
Notes:
•• Not a constituent ol potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC - Nol Calculated, no dose-response value or not a constituent ol potential concern In this area/medium.
(a) - Outdoor air EPC calculated based on average groundwater concentration In this area.

MLE p1' 'nor air voc.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 • EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose • Industrial Worker Daily Dose-lnh
Constituent (mg/rtV air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 , 1 ,2,2-Tetrachloroethane 1
4-Methyl-2-pentanone 1
Benzene 1
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

.OOE+00 NA

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 NA

.OOE+00 1

2
1

NA
29E-02
70E-03

5.71E-03
8.60E-05
2
8
1
1

2

86E-01
57E-04
14E-01
14E-01

NA
86E-02

NA
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02

NA
5.95E-02

NA
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02

NA
5.95E-02

Hazard
Index -

Inhalation

NC
2.60E+00
3.50E+01
1.04E+01
6.92E+02
2.08E-01
6.94E+01
5.22E-01
5.22E-01

NC
2.08E+00

ENSR International
Page 4 of 5
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
2.60E+00
3.50E+01
1.04E+01
6.92E+02
2.08E-01
6.94E+01
5.22E-01
5.22E-01

NC
2.08E+00

Total HI:

Fill Area G (a) || Fill Area H (a) || Fill Area 1 (a)
EPC (mg/m3)

--
9.40E-07
1.20E-05
9.70E-06

--
-•

7.00E-07
1.70E-06
3.20E-05
1.60E-06
4.60E-06

HQ || EPC(mg/m3) | HQ || EPC(mg/m3) | HQ
NC

2.45E-06
4.20E-04
1.01E-04

NC
NC

4.86E-05
8.87E-07
1.67E-05

NC
9.58E-06
5.99E-04

5.50E-08
•-

2.70E-05
2.40E-05
2.60E-08
1.70E-05
1.50E-06

--
1.20E-06

--
-•

NC
NC

9.45E-04
2.50E-04
1.80E-03
3.54E-06
1.04E-04

NC
6.26E-07

NC
NC

3.10E-03

-
-

7.90E-06
2.90E-05

••
-
--
-
-

1.90E-08
7.10E-05

NC
NC

2.76E-04
3.02E-04

NC
NC
NC
NC
NC
NC

1.48E-04
7.26E-04

Fill Area L (a)
EPC (mg/m3)

-
-

3.00E-07
-

4.30E-07
-
-
--
-

••

HQ
NC
NC

1.05E-05
NC

2.97E-04
NC
NC
NC
NC
NC
NC

3.08E-04
Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Outdoor air EPC calculated based on average groundwater concentration in this area.

MLE outdoor air voc.xlsVnc scale
December 29, 2000

Revision 0



ENSR International
Page 1 of 5

SAUGET AREA 1 • EE/CA AND RI/FS
RME

Receptor 3:

Receptors Evaluated

RME Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER RME
INCIDENTIALINGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

100
0.19
3339

70
40

1
1

70
1 .OOE-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

1.10E-01
1.43E-02
1.00E+00

*»
NJ

22-Dec-OO

RME construction soil.xlsVassum
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

ENSR International
Page 2 ol 5

Unit Oral - Soli Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor RME Construction Worker Daily Dose-Ing. RME Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk • Excess Lifetime
Constituent (mg/kg soil)
Arsenic 1. OOE+00
Benzo(a)anthracene 1 .OOE+00
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a,h)an!hracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2.3.7.8-TCDD TEQ

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Total PCBs 1. OOE+00

-o
1

Factor
0.3

0.29
0.29
0.29

NA
0.29

1
0.29

O.S
0.83

Factor (mg/kg-day) '
0.001

0.02
0.02
0.02

NA
0.02
0.01
0.02
0.05
0.04

1 .50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1 .60E+01
7.30E-01
1 .50E+05
2.00E+00

(mg/kg-day)
6.71E-10
6.49E-10
6.49E-10
6.49E-10

NA
6.49E-10
2.24E-09
6.49E-10
1.12E-09
1 .86E-09

(mg/kg-day)
6.71E-10
6.49E-10
6.49E-10
6.49E-10

NA
6.49E-10
2.24E-09
6.49E-10
1.12E-09
1.86E-09

(mg/kg-day)
1 .42E-1 1
2.84E-10
2.84E-10
2.84E-10

NA
2.84E-10
1.42E-10
2.84E-10
7.09E-10
5.68E-10

(mg/kg-day)
1.42E-11
2.84E-10
2.84E-10
2.84E-10

NA
2.84E-10
1.42E-10
2.84E-10
7.09E-10
5.68E-10

Ingestion Dermal Contact
1.01 E-09
4.73E-10
4.73E-09
4.73E-10

NA
4.73E-09
3.58E-08
4.73E-10
1.68E-04
3.71 E-09

2.13E-11
2.07E-10
2.07E-09
2.07E-10

NA
2.07E-09
2.27E-09
2.07E-10
1 .08E-04
1.14E-09

Cancer Risk
1.03E-09
6.81E-10
6.81 E-09
6.81E-10

NC
6.81 E-09
3.81 E-08
6.81E-10
2.74E-04
4.85E-09

RME construction soll.xls\cancer
December 29, 2000

Revision 0



ENSR International
Page 3 of 5

TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dlbenzo(a,h)anlhracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/kg)

1.03E-09
6.81E-10
6.81 E-09
6.81E-10

NC
6.81 E-09
3.81 E-08
6.81E-10
2.74E-04
4.85E-09

Total:

Transect 3
EPC (mg/kg)

..

2.60E-01
--

--
-

-
-•

Risk

NC
NC

1.77E-09
NC
NC
NC
NC
NC
NC
NC

1.77E-09

Transect 4 (a
EPC (mg/kg)

..
5.90E+00
3.50E+00
3.30E+00

5.20E-01

-
-
--

P Isk

NC
4.02E-09
2.38E-08
2.25E-09

NC
3.54E-09

NC
NC
NC
NC

3.36E-08
Notes:
Q Not a constituent of potential concern in this area/medium.
fcPC - Exposure Point Concentration.

Transect 6 (a)
EPC (mg/kg)

..
-

3.60E+00

-
-•

Risk

NC
NC

2.45E-08
NC
NC
NC
NC
NC
NC
NC

2.45E-08

Transect 7
EPC (mg/kg)

1.50E+01

2.10E+00
-

-•

-
--

Risk

1.54E-08
NC

1 .43E-08
NC
NC
NC
NC
NC
NC
NC

2.97E-08

Fill Area H
EPC (mg/kg)

6.40E+01
--
-
--
-
--
--
-

1.30E-03
1.52E+00

Risk

6.58E-08
NC
NC
NC
NC
NC
NC
NC

3.58E-07
7.37E-09
4.30E-07

Fill Area 1
EPC (mg/kg)

..
--

2.20E+00
-

1.30E+04
-•
.-
--

1.20E-02
1.21E+02

Risk

NC
NC

1 .50E-08
NC
NC
NC
NC
NC

3.29E-06
5.88E-07
3.89E-06

Fill Area L
EPC (mg/kg)

3.70E+01

7.00E+00
-
-

1.30E+00
.-
--
-

1.07E+00

Risk

3.80E-08
NC

4.76E-08
NC
NC

8.85E-09
NC
NC
NC

5.19E-09
9.97E-08

NC - Not Calculated, no dose-response value or not a conslituent of potential concern in this area/medium.
(a) - Higher of surface soil and subsurface soil EPC used.

RME construction soil.xls\c scale
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOQENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

In Soil Adjustment Adjustment
Constituent (mg/kg-soil) Factor Factor |
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a.h)anthracene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Dleldrtn 1. OOE+00
lndeno(1,2,3-cd)pyrene 1. OOE+00
Total 2,3,7,8-TCDD TEQ 1 .OOE+00
Total PCBs 1. OOE+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01
NA
NA

0.04

Oral Chronic Chronic
Reference ADDIng Average ADDder Average

Dose AE Construclion Worker Daily Dose-Ing. AE Construction Worker Daily Dose-Der.
mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kq-day) (mg/kg-day)

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

4.70E-08
NA
NA
NA

1.57E-07
NA

1.57E-07
NA
NA

1.30E-07

4.70E-08
NA
NA
NA

1.57E-07
NA

1 .57E-07
NA
NA

1.30E-07

9.93E-10
NA
NA
NA

1.99E-09
NA

9.93E-09
NA
NA

3.97E-08

9.93E-10
NA
NA
NA

1.99E-09
NA

9.93E-09
NA
NA

3.97E-08

Hazard Hazard
Index - Index •

Ingestion Dermal Contact
1.57E-04

NA
NA
NA

4.23E-06
NA

3.13E-03
NA
NA

6.50E-03

3.31 E-06
NA
NA
NA

5.37E-08
NA

1.99E-04
NA
NA

1.99E-03

Total
Hazard

Index
1.60E-04

NC
NC
NC

4.28E-06
NC

3.33E-03
NC
NC

8.48E-03

TJ

*»in

RME construction soil.xls\noncancer December 29, 2000
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

-o1
en

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrono
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anlhracene
Dieldrin
lndeno( 1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
HI (per mg/kg)

1.60E-04
NC
NC
NC

4.28E-06
NC

3.33E-03
NC
NC

8.48E-03
Total HI:

Transect 3
EPC (mg/kg) | HQ

..
--

2.60E-01

-
--
--

--

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4 (a)
EPC (mg/kg) 1 HQ

..
5.90E+00
3.50E+00
3.30E+00

--
5.20E-01

--

--

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 6 (a)
EPC (mg/kg)

--
3.60E+00

-
--
--
--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
EPC (mg/kg)

1.50E+01
--

2.10E+00

--
•-
--

-

HQ

2.39E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.39E-03

Fill Area H
EPC (mg/kg)

6.40E+01
--

-
--
-•

--
1 .30E-03
1.52E+00

HQ

1.02E-02
NC
NC
NC
NC
NC
NC
NC
NC

1.29E-02
2.31 E-02

Fill Area 1
EPC (mg/kg)

--
2.20E+00

--
1.30E+04

--
--
--

1.20E-02
1.21E+02

HQ

NC
NC
NC
NC

5.57E-02
NC
NC
NC
NC

1.03E+00
1.08E+00

Fill Area L
EPC (mg/kg)

3.70E+01
-.

7.00E+00
--
--

1.30E+00
--
--
-

1.07E+00

HQ

5.92E-03
NC
NC
NC
NC
NC
NC
NC
NC

9.08E-03
1.50E-02

Notes:
-- Not a constituent of concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC • Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Higher of surface soil and subsurface soil EPC used.

RME construction soil.xls\nc scale
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptor 1:

Receptors Evaluated:

RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF OUTDOOR AIR PARTICULATES i

Assumed
Value Units

Calculated i
Value I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

2.5
70
6

40
1
1

70

(nV air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)tfO(yrs) =
(yrs)/1(yrs) =
(years)

8.00E+00
1.10E-01
1.43E-02
1.00E+00

TJ

RME construction outdoor air.xls\assum
December 29,2000
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m" air) Factor

Inhalation Lifetime
Cancer ADDInh Average Excess Lifetime

Slope Factor RME Construction Worker Daily Dose - Inh. Cancer Risk -
(mg/kg-day)'' (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
1
1
1

NA
1
1
1
1
1

1 .50E+01
3.10E-01
3.10E+00
3.10E-01

NA
3.10E+00
1.61E+01
3.10E-01
1 .50E+05
2.00E+00

4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

6.71 E-03
1.39E-04
1.39E-03
1.39E-04

NC
1.39E-03
7.20E-03
1.39E-04

6.71 E+01
8.95E-04

RME construction outdoor air.xls\cancer
December 29, 2000
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

Arsenic
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranthene
Copper
Dibenzo(a.h)anthracene
Oieldrin
lndeno(1 ,2.3-cd)pyrene
Total 2,3,7,8-TCDD TEC
Total PCBs

Reference
Risk (per mg/mS)

6.71 E-03
1 .39E-04
1.39E-03
1.39E-04

NC
1 .39E-03
7.20E-03
1.39E-04
6.71 E+01
8.9SE-04

Total:

Transect 3
EPC (mg/m3)

1.56E-08
-
--

--
--
--

Risk

NC
NC

2.16E-11
NC
NC
NC
NC
NC
NC
NC

2.16E-11

Transect 4 (a)
EPC (mg/m3)

3.54E-07
2.10E-07
1.98E-07

--
3.12E-08

--
--

--

Risk

NC
4.91E-11
2.91E-10
2.75E-11

NC
4.33E-11

NC
NC
NC
NC

4.11E-1C

Transect 6 (a
EPC (mg/m3)

2.16E-07
•-
--

--
-•

RIsk

NC
NC

3.00E-10
NC
NC
NC
NC
NC
NC
NC

3.00E-1C
Notes:
-• Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
La) • Higher of the surface soil and subsurface soil EPC used.

Transect 7
EPC (mg/m3)

8.99E-07
--

1.26E-07
--
--
-•

-•
-•

Risk

6.03E-09
NC

1.75E-10
NC
NC
NC
NC
NC
NC
NC

6.21 E-09

Fill Area H
EPC (mg/m3)

3.84E-06
--

--
•-
-
-

7.80E-11
9.12E-08

Risk

2.58E-08
NC
NC
NC
NC
NC
NC
NC

5.23E-09
8.16E-11
3.1 1 E-OB

Fill Area 1
EPC (mg/m3)

--
1.32E-07

--
7.80E-04

--
--
--

7.20E-10
7.28E-06

Risk

NC
NC

1.83E-10
NC
NC
NC
NC
NC

4.83E-08
6.51 E-09
S.SOE-08

Fill Area L
EPC (mg/m3)

2.22E-06
--

4.20E-07
-
-

7.80E-08
--
--
--

6.42E-08

Risk

1.49E-08
NC

5.82E-10
NC
NC

1.08E-10
NC
NC
NC

5.74E-11
1.56E-08

ID

RME construction outdoor alr.xlsVc scale
December 29, 2000
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SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Unit Inhalation
Concentration Absorption

In Air Adjustment
Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

(mg/m" air)
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

Factor
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Inhalation
Reference ADDinh

Chronic
Average

Dose RME Construction Worker Daily Dose-inh
(mg/kg-day)^

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

{mg/kg-dayL
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(mg/kg-day)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Hazard
Index -

Inhalation
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

RME construction outdoor alr.xls\noncancer
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

|| Receptors Evaluated: I

||Receptor 3:____________RME Construction Worker]

ENSR International
Page 1 of 7

ASSUMPTIONS FOR CONSTRUCTION WORKER-RME
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER
Assumed
Value Units

Calculated
Value

Water Ingestion Rate RME Construction Worker
Skin Exposed RME Construction Worker
Body Weight RME Construction Worker
Exposure Time (dermal route only) RME Construction Worker
Exposure Frequency RME Construction Worker
Exposure Duration (cancer) RME Construction Worker
Exposure Duration (noncancer) RME Construction Worker
Lifetime
Unit Conversion Factor (dermal route only)

0.005
3339
70
1
10
1
1
70
0.001

(I/day)
(cm*)
(kg)
(hr/day)
(days)/365 (days) = 2.74E-02
(yrs)/ 70(yrs) = 1.43E-02
(yrs)/ 1 (yrs) = 1.00E+00
(years)

-aI
22-Dec-OO

RME construction groundwater.xls\assum
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER • RME

ENSR International
Page 2 of 7

Unit Oral • Water Dermal • Water Dermal Oral Lifetime Lifetime
Concentration Absorption Absorption Permeability Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Groundwater Adjustment Adjustment Constant Slope Factor Construction Worker Dally Dose-Ing. Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent

1 .1 ,2,2-Telrachloroethane
1 ,4 Dichlorobenzene
2,4,5-TP (Sllvex)
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
2-Chlorophenol
2-Nilroanlline
3-MelhylphenoM-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-penlanone
4-Nilroanlllne
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Caitaazole
Chlorobenzene
Chloroform
Cls/Trans- 1 ,2-Dlchloroethene
delta-BHC
Elhylbenzene
Heplachlor
Heplaclilor epoxkte
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2.3,7.8-TCDD TEQ
Total PCBs
Trlchloroelhene
Vanadium
Vinyl chloride
Zinc

(mg/l)

1 .OOE+00
1 .OOEtOO
1. OOE+00
1. OOE+00
1.00E+00
1. OOE+00
1. OOE+00
1 OOE+00
1 OOEtOO
1. OOEtOO
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
t .OOE+00
1 OOE+00
t OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1 OOE+00
1. OOE+00

Factor

t
1

NA
1

NA
NA
NA
NA

1
NA
NA
NA

1
NA

1
1
1
1

NA
1

NA
1

NA
NA
NA

1
1

NA
NA
NA
NA

1
NA

1
NA

1
1
1

NA
1

NA

Factor

1
1

NA
1

NA
NA
NA
NA

)
NA
NA
NA

1
NA

1
2.13

1
1

NA
1

NA
t

NA
NA
NA

1
1

NA
NA
NA
NA

1
NA

t
NA
1.8
1.1

1
NA

1
NA

(cm/hr) (mg/kg-day) '

9.00E-03
620E-02
2.33E-03
5.00E-02
2.30E-02
1.10E-02
5.45E-03
1 .OOE-02
2.40E-01
6.33E03
2.77E-03
2.66E-03
1 .63E-02
1 .60E-04
1.60E-04
2.10E-02
1 20E+00
1 60E-02
1.00E-03
7.97E-02
4 10E-02
8.90E-03
1. OOE-02
1.60E-02
7.40E-02
1.10E-02
1 10E-02
1.60E-04
6.90E-02
5.45E-05
696E-03
6.50E-01
5.50E-03
4.80E-02
450E-02
1.40E+00
7.10E-01
1 .60E-02
1.60E-04
7.30E-03
6.00E-04

2.00E-01
2.40E-02

NA
1.10E-02

NA
NA
NA
NA

340E-01
NA
NA
NA

6.30E+00
NA

1 50E+00
1 50E-02
7.30E-02
1.80E+00

NA
2.00E-02

NA
610E-03

NA
NA
NA

450E+00
9 IOE+00

NA
NA
NA
NA

1 20E-01
NA

520E-02
NA

150E+05
2.00E+00
1.10E-02

NA
7.20E-01

NA

(mg/kg-day)

2.80E-08
280E-08

NA
2.80E-08

NA
NA
NA
NA

280E-08
NA
NA
NA

2.80E-08
NA

2.80E-08
2.80E-08
280E-08
2.80E-08

NA
280E-08

NA
2 ROE-08

NA
NA
NA

280E-08
280E-08

NA
NA
NA
NA

2.80E-08
NA

2.80E-08
NA

280E-08
280E-08
2.80E-08

NA
280E-08

NA

(mg/kg-day)

2.80E-08
2.80E-08

NA
2.80E-08

NA
NA
NA
NA

2.80E-08
NA
NA
NA

2.BOE-08
NA

2.80E-08
2.80E-08
280E-08
2.80E-08

NA
2.80E-08

NA
2.80E-08

NA
NA
NA

2.80E-08
280E-08

NA
NA
NA
NA

2.80E-08
NA

280E-08
NA

280E08
280E-08
2.80E-08

NA
2.80E-08

NA

(mg/kg-day)

1 .68E-07
1.16E-06

NA
9.33E-07

NA
NA
NA
NA

4.4BE-06
NA
NA
NA

3.04E-07
NA

2.99E-09
8.35E-07
224E-05
2.99E-07

NA
1 49E-06

NA
1 .66E-07

NA
NA
NA

205E-07
2.05E-07

NA
NA
NA
NA

1.21E-05
NA

898E-07
NA

4.70E-05
1.46E-05
2.99E-07

NA
1 .38E-07

NA

(mg/kg-day)

1 .68E-07
1.16E-06

NA
9.33E-07

NA
NA
NA
NA

4.48E-06
NA
NA
NA

3.04E-07
NA

2.99E-09
8.35E-07
224E-05
2.99E-07

NA
1.49E-06

NA
1 .66E-07

NA
NA
NA

2.05E-07
205E-07

NA
NA
NA
NA

1.21E-05
NA

896E-07
NA

4.70E-05
1 46E-05
2.99E-07

NA
1.38E-07

NA

Ingestlon Dermal Contact

5.59E-09
6.71E-10

NA
3.08E-10

NA
NA
NA
NA

951E-09
NA
NA
NA

1.76E-07
NA

4.19E-08
4.19E-10
204E-09
5.03E-08

NA
559E-10

NA
1.71E-10

NA
NA
NA

1.26E-07
254E-07

NA
NA
NA
NA

3.3SE-09
NA

1.45E-09
NA

4.19E-03
559E-08
3.08E-10

NA
2.01 E-08

NA

3.38E-08
278E-08

NA
1 .03E-08

NA
NA
NA
NA

1.52E-08
NA
NA
NA

1.92E-08
NA

4.48E-09
1.25E-08
184E-06
5.38E-07

NA
2.98E-08

NA
1.01E-09

NA
NA
NA

9.24E-07
1 87E-06

NA
NA
NA
NA

1.46E-06
NA

4.68E-08
NA

7.08E+00
2.92E-05
3.29E-09

NA
98IE-08

NA

Cancer Risk

3.92E-08
2.8SE-08

NC
1 .06E-08

NC
NC
NC
NC

1 .S3E-08
NC
NC
NC

2.09E-06
NC

4.84E-08
1.29E-08
1.64E-06
5.88E-07

NC
3.03E-08

NC
1.18E-09

NC
NC
NC

1 .05E-08
212E-06

NC
NC
NC
NC

1.46E-06
NC

4.81 E-08
NC

7.08E+00
2.92E-05
3.59E-09

NC
1.18E-07

NC

RME construction groundwaler.xls\cancer December 29,2000
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
QROUNDWATER
CONSTRUCTION WORKER- RME

Constituent

1.1,2,2-Telrachlotoelhane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,8-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2 Nilroaniline
3-MelhylphenoV4-Melhylphenot
4,4-DDE
4 Chlotoaniiine
4-Methyl-2-pentanone
4-Nilroaniline
alpha BHO
Antimony
Arsenic
Benzene
Ben;o(k)lluoranlhene
bela-BHC
Cadmium
Carbazole
Chtorobenzene
Chloroform
Cis/Trans-1,2-Dichloroethene
detla-BHC
Elhylbenzene
Hepiachlor
Heplachlorepoxlde
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7.8-TCOD TEO
Total PCBs
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

R«f«r*ne*
Risk

Fill Ana Q 1 FIN An* H
____ EE-05 ____ I EEO-IOt 1 EEO-107 1 ____ EE-01 _____ I _____ EE-02 ____ I ______ EE-03 ______ I

((Mr-man.) I EPC (mg/L) I Risk («) I EPC (mg/L) 1 Risk (•) I EPC (mg/L) 1 Rltk (•) I Told I EPC (meyL)l Hlik (•) I EPC (mfl/L)| Rlik (1) 1 EPC (mg/L)| Risk (•) I Total

392E-08
285E08

NC
1.06E-08

NC
NC
NC
NC

I.53E-06
NC
NC
NC

209E-06
NC

464E-08
1.29E-08
I64E06
588E-07

NC
303E08

NC
1 18E09

NC
NC
NC

105E-06
212E-06

NC
NC
NC
NC

I46E-06
NC

48IE-08
NC

706E.OO
2 92E-05
359E-09

NC
1.1 BE -07

NC
Tola):

390E-01

160E.OO

840E-03

1.10E-01

6ZOE-01

360E-04

450E-OI
390E-OI

380E-01

1.78E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.75E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.19E-07
NC
NC
NC
NC
NC

4.19E-07

8 30E 03

360E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

579E09
NC
NC
NC
NC

7 06E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

i.ME-M

850E-OI

360E.OO
630E-OI

240E.OO

230E»Ot
t SOEtOO

600E-03

370E400

430E»00

1 70E-02

210E.OO

200E«00
t 40EiOI
1 70E-01
850E.OO
360E-06

2.00E-01
330E-01
4 IDE -02

NC
806E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

419E-09
NC
NC

160E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

973E-07
NC

272E-09
NC

847E-06
NC

240E-10
NC

I62E-09
NC

9.41E-06

NC
806E09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

998E-09
NC
NC

1.64E-08
NC

706E-I1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.73E-07
NC

2.72E-09
NC

8.89E-08
NC

240E-IO
NC

162E-09
NC

9.90E-0*

I20E-02
220E*00

2.70E-OI

teOEtOO

I50E.OO

520E-03
I.20E«00

180E<00

230E400

430E.OO

457E-08

1.57E-10
209E-08

NC
9526-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

647E-09
NC
NC
NC

5 26E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

209E-06
NC
NC
NC

108E-07
NC
NC
NC
NC
NC

2.23E-M

..

6.3SE-01

4.65E-0)
3.70E-01

1.35E-02
-

775E-01

4.95E-04
1.05E-01
I.25E.OO
225E»00

435EtOO
425E-01

4.40E-03

195E-OI

5.65E-02
670E-01
315E-01

495E-02

NC
602E-09

NC
1.64E-09

NC
NC
NC
NC
NC
NC
NC
NC

345E-10
NC

1.93E-08
971E-09

NC
NC
NC
NC
NC

I68E-10
NC
NC
NC
NC

31 IE-09
NC
NC
NC
NC

326E-07
NC
NC
NC
NC
NC

593E-11
NC
NC
NC

3.66E-07

502E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.I8E-07
NC
NC
NC
NC
NC

1. HE-07

1.57E-10
269E-OS

NC
2S9E-09

NC
NC
NC
NC
NC
NC
NC
NC

345E-IO
NC

1.93E-08
162E-08

NC
NC
NC

526E-11
NC

168E-10
NC
NC
NC
NC

3.1 IE-09
NC
NC
NC
NC

242E-06
NC
NC
NC

226E-07
NC

593E-11
NC
NC
NC

2.7tE-0«
Notes:
•• Not a constituent of potential concern In this
area/medium.
EPC - Exposure Point Concentration

NC - Not Calculated, no dose-response value or not a
constituent ol potential concern in this area/medium.
(a) • Risks divided by the number ol wells In this area

RME construction groundwaler xlsVc scale
December 29.2000
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATEH
CONSTRUCTION WORKER • RME

Unll Oral • Water Dermal • Water Dermal
Concentration Absorption Absorption Permeability

In Groundwaler Adjustment Adjustment Constant
Constituent

1 . 1 ,2,2-Tetrachloroethane
1.4-Dtehlorobenzene
2.4.5-TP (Silvex)
2.4.6-Trichlorophenol
2.4-Dlchtorophenol
2-Chtorophenol
2-Nilroaniline
3-Melhylphenol/4-Methylphenol
4.4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroanillne
atpha-BHC
Antimony
Arsenic

1 Benzene
V] Benzo(k)Huoranlhene

bela-BHC
Cadmium
Cacbazole
Chlorobenzene
Chlorolorm
Cls/Trans-1 ,2-Dichloroelhene
della-BHC
Elhylbenzene
Heptachlor
Heplachlor epoxkJe
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachtorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3.7.8-TCDD TEQ
Total PCBs
Trlchloroethene
Vanadium
Vinyl chloride
Zinc

RME construction groundwaler.xls\noncancer

(mfl/l)

1 OOEtOO
1 .OOEtOO
1. OOEtOO
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOEtOO
1 OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1. OOEtOO
1 OOEtOO
1 OOEtOO
1. OOE+00
1. OOEtOO
1. OOEtOO
1 .OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00

Factor

1
1
1

NA
1
1

NA
1

NA
1
1

NA
NA

1
1
1

NA
NA

1
NA

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
1
1
1
1

1.6

Factor

t
1
1

NA
1
1

NA
1

NA
1
1

NA
NA
6.7

1
2.13

NA
NA
40
NA

1
1

77
1
1
1
1
1

NA
1.1

1
10
1

3.03

Oral Chronic Chronic
Reference AOOIng Average ADDder Average Hazard

Dose Construction Worker Daily Dose-Ing. Construction Worker Dally Dose-Der. Index -
(cm/hr) (mg/kg-day)

9.00E-03
6.20E-02
2.33E-03
5.00E-02
2.30E-02
1.10E-02
5.45E-03
1 .OOE-02
2.40E-01
6.33E-03
2.77E-03
2.66E-03
1.63E-02
1.60E-04
1.60E-04
2.10E-02
1.20E+00
1.60E-02
1 .OOE-03
7.97E-02
4.10E-02
8.90E-03
1 OOE-02
1.60E-02
740E-02
1.10E-02
1.10E-02
1.60E-04
690E-02
5.45E-05
6.96E-03
6.50E-01
5.50E-03
4.80E-02
4.50E-02
1.40E+00
7.10E-01
1 .60E-02
1.60E-04
7.30E-03
6.00E-04

6.00E-02
3.00E-02
8.00E-03

NA
3.00E-03
5.00E-03

NA
5.00E-02

NA
4.00E-03
8 OOE-02

NA
NA

400E-04
300E-04
3.00E-03

NA
NA

500E-04
NA

2.00E-02
1 .OOE-02
1. OOE-02
300E-04
1.00E-01
5.00E-04
1.30E-05
5.00E-03
2.00E-02
2.00E-02
5.00E-04
3.00E-02
8.00E-01
1. OOE-02
2.00E-01

NA
200E-05
6.00E-03
7.00E-03
3.00E-03
3.00E-01

(mg/kg-day)

1 96E-06
1.96E-06
1 .96E-06

NA
1 .98E-08
1 .96E-06

NA
1 .96E-06

NA
1.98E-06
1 .96E-06

NA
NA

1.96E-06
1.96E-06
1.96E-06

NA
NA

196E-06
NA

1.96E-06
1.96E-06
1.9BE-08
1.96E-06
1 .96E-06
1.98E-08
1.9BE-06
1.96E-08
1.96E-06
1 .98E-OB

96E-06
.96E-06
96E-06
.96E-06
.98E-06

NA
.96E-06
.96E-06
.98E-06

1.96E-06
3.13E-08

(mg/kg-day)

1 96E-06
1.96E-06
1.96E-08

NA
1.96E-08
1.96E-08

NA
1 96E-06

NA
1.96E-06
1.98E-06

NA
NA

1 .96E-06
1.96E-06
1.96E-06

NA
NA

1 96E-06
NA

1 .96E-06
1.96E-06
1.98E-06
1.96E-06
1 .96E-06
.96E-06
.96E-06
96E-06
96E-06
.96E-08
.96E-06
96E-06

1 96E-06
1.96E-06
1.96E-08

NA
196E-06
1.96E-06
1.96E-08
1 .96E-06
3.13E-08

(mg/kg-day)

1.18E-05
8.10E-05
304E-06

NA
3.01 E-05
1.44E-05

NA
1.31E-05

NA
8.27E-06
3.82E-06

NA
NA

1 .40E-06
2.09E-07
5.85E-05

NA
NA

523E-05
NA

S.36E-OS
1.16E-05
1.31 E-05
2.09E-05
9.67E-05
1.44E-05
1 44E-05
2.09E-07
9.02E-OS
54BE-06
9.10E-08
8.49E-04
7.19E-08
8.27E-05
5.88E-05

NA
1.02E-03
2.09E-05
2.09E-06
9.S4E-06
2.38E-08

Hazard
Index -

(mg/kg-day) Ingeslkm Dermal Contact

1 18E-05 326E-05
8.10E-05 6.52E-05
304E-08 2.45E-04

NA NA
3.01E-05 652E-04
1.44E-05 3.91E-04

NA NA
1.31 E-05 3.91 E-05

NA NA
8.27E-06 4.89E-04
362E-06 2.45E-05

NA NA
NA NA

1.40E-06 4.89E-03
2.09E-07 8.52E-03
5.85E-05 6.52E-04

NA NA
NA NA

5.23E-05 3.91 E-03
NA NA

5 36E-05 9.78E-05
1.16E-OS 1.96E-04
131 E-05 1 96E-04
2.09E-OS 6.S2E-03
9.67E-05 1.96E-05
1.44E-05 3.91 E-03
1.44E-05 1.51E-01
2.09E-07 3.91 E-04
9.02E-05 9.78E-05
5.48E-06 978E-05
9.10E-06 3.91 E-03
8.49E-04 6.52E-05
7.19E-06 326E-06
6.27E-OS 1.96E-04
S.88E-OS 9.78E-06

NA NA
1.02E-03 9.78E-02
2.09E-05 3.28E-04
2.09E-06 2.80E-04
9.54E-06 6.S2E-04
2.38E-06 1.04E-05

1.96E-04
2.70E-03
3.81E-04

NA
1. OOE-02
2.88E-03

NA
2.61E-04

NA
2.07E-03
4.S2E-05

NA
NA

3.50E-03
8.97E-04
1.95E-02

NA
NA

1.05E-01
NA

2.68E-03
1.16E-03
1.31 E-03
697E-02
9.87E-04
2.88E-02
1.11E+00
4.18E-05
451E-03
274E-04
1.82E-02
2.83E-02
1.20E-05
8.27E-03
2.94E-04

NA
5.10E+01
348E-03
2.99E-04
3.18E-03
7.92E-08

ENSR International
Page 5 of 7

Total
Hazard

Index

2.29E-04
2.77E-03
6.25E-04

NC
1 .07E-02
3.27E-03

NC
3.01 E-04

NC
2.58E-03
B.97E-05

NC
NC

839E-03
7.22E-03
2.01 E-02

NC
NC

1 08E-01
NC

2.78E-03
1.38E-03
1.50E-03
7.62E-02
9.87E-04
3.27E-02
1.26E+00
4.33E-04
4 61 E-03
3.72E-04
2.21 E-02
2.84E-02
1 .52E-05
8.47E-03
3.04E-04

NC
5.11E+01
3.81 E-03
5.78E-04
3.83E-03
1.84E-05

December 29, 2000
Revision 0
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNOWATER
CONSTRUCTION WORKER- RME

ENSR International
Page6ol7

ConitHuint

t . t ,2,2-Teirachloroelhane
1,4-Dlchlorobenzene
2,4.5-TP (Silvex)
2,4,6-Trichtorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nilroaniline
3-Melhylphenol/4-Melhylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4 NitroaniSne
alpha BHC
Antimony
Arsenic
Benzene
3enzo(k)lluoranthene
belaBHC
Cadmium
Carbazolo
Chiorobenzeno
Chloroform
Cls/Trans-1 ,2-Dichloroethene
della-BHC
Elhvlbonzono
Heplaehlor
Heptachlor epoxide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Telrachloroelhene
Toluene
Total 2,3.7,8-TCDD TEQ
Total PCBs
Trfchlotoolhcne
Vanadium
Vinyl chloride
Zinc

Reference
HO

(per mg/L)

229E-04

277E-03
625E-04

NC
1 07E-02
327E-03

NC
30IE-04

NC
256E-03
697E-05

NC
NC

839E-03
722E-03
20IE-02

NC
NC

108E-OI
NC

2 78E-03
1 36E-03
I50E03
7.82E-02
987E-04
3.27E-02
1 26EtOO
433E-04
46IE-03
372E-04
221E-02
284E-02
1 52E-05
6 47E-03
304E-04

NC
5.11E40I
38IE-03
578E-04
383E-03
1.84E-OS

Told HI:
Notes:

Fill Are* O
EE-05

EPC (mg/L)

390E-01

I60E.OO

8 40E-03

--

1 10E-01

6 20E-01

3.60E-04

4 50E-01
390E-01

360E-OI

1.7BE-07

H0(«)

NC
NC

813E-05
NC
NC
NC
NC
NC
NC

1.36E-03
NC
NC
NC
NC
NC

7.38E-04
NC
NC
NC
NC

574E-04
NC
NC

9I5E-06
NC
NC
NC

8 50E-05
S99E04

NC
NC
NC

1.93E06
NC
NC
NC
NC
NC
NC
NC
NC

3.43E-03

EEQ-104
EPC (mg/L)

830E-03
--

360E-04

HO (a)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

EEO-107
EPC (mg/L)

8SOE-OI

360E.OO
8.30E-01

240E»00

230E401
1 30E«00

600E-03

370E400

430E.OO

I 70E-02

210E.OO

200E.OO
1 40E.OI
1 70E-OI
850E.OO
360E-06

200E-OI
3.30E01
4 IDE 02

HQ(«)

NC
784E-04

NC
NC

1 28E-02
686E-04

NC
240E-04

NC
196E-02
302E-05

NC
NC
NC
NC

24BE-02
NC
NC
NC
NC

3 98E-03
NC
NC

432E-04
NC
NC
NC
NC

322E-03
NC
NC

1 89E-02
7.KE-05
367E-04
86IE-04

NC
NC

2.54E-04
8.36E-OS
524E-05

NC
S.72E-02

Fill Arm H
EE-01 I EE-02 I EE-OJ

Total 1 EPC (mg/L)l HQM 1 EPC (mg/L) I HOW 1 EPC (mg/L) I HQ(«)

NC
7.84E04
8I3E-05

NC
1 28E-02
688E-04

NC
240E-O4

NC
2 IDE -02
302E-O5

NC
NC
NC
NC

256E-02
NC
NC
NC
NC

455E-03
NC
NC

4.4IE-04
NC
NC
NC

650E-OS
382E-03

NC
NC

1 89E-02
7.3IE-05
367E-04
86IE-04

NC
NC

254E-04
636E-05

524E-05
NC

9.06E-02

120E-02
220E400

270E-OI

I80E400

I50E400

S20E-03
120E400

-

I80E400

230EiOO

430E.OO

..

4.57E-08

9.I5E-07
203E03

NC
NC
NC
NC
NC
NC
NC

153E-03
NC
NC
NC
NC
NC

IOIE-02
NC
NC
NC
NC

II IE-03
NC
NC
NC

592E-04
NC
NC
NC

3.53E-03
NC
NC

4.07E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC

B.WE-02

635E-OI

465E-OI
3.70E-01

I35E-02

7.75E-01

4.95E-04
I.05E-OI
I25E.OO
225E400

435E400
425E-01

440E-03

1.9SE-01

585E-02
670E-01
31SE-OI

4.95E-02

NC
585E-04

NC
NC

1.32E-03
NC
NC
NC
NC

66IE-04
NC
NC
NC

294E04
30IE-03
1 5IE-02

NC
NC
NC
NC

403E-03
I92E-04

NC
NC
NC
NC

I84E-03
NC

299E-04
NC

4I6E-04

634E-03
1.60E-06

NC
NC
NC
NC

6.29E-OS
NC
NC
NC

3.41 E-02

..
502E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total

9.15E-07
261E-03

NC
NC

132E-03
NC
NC
NC
NC

220E-03
NC
NC
NC

2.94E-04
30IE-03
2S2E-02

NC
NC
NC
NC

5.14E-03
I92E-04

NC
NC

592E-04
NC

I.84E-03
NC

3 ME -03
NC

416E-04
4.70E-02
160E-06

NC
NC
NC
NC

829E-05
NC
NC
NC

9.37E-02

•• Not a constituent ol potential concern in this
area/medium
EPC • Exposure Point Concentration
HI • Hazard Index
HO • Hazard Quotient
NC - Not Calculated, no dose-response value or not a
constituent ol potential concern In Ihls area/medium
(a) • HO divided by the number ol wells In this area

RME construction groundwalot xts\nc scale
December 29.2000

Revision 0
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
Page 7 ol 7

Constituent

.1 ,2.2-Telrachloroethane
t,4-Dlchlo(Obenzeno
2.4.5-TP (Silvox)
2.4,8-Trichlorophenol
2.4-Dichlorophenol
2-Chlorophenol
2-Nitroanlline
3-Melhylphenol/4-Methylphenol
4.4-DDE
4-Chloroaniline
4-Melhyl-2-penlanone
4-Nilroanitine
alpha-BHC
Antimony
Arsenic
3enzene
BenzoWlluoranlhene
beta-BHC
Cadmium
Carbazole
Chtorobenzene
^hlorolorm
Cii/Trans 1 ,2 Dichloroelhene
della-BHC
Ethylbenzene
Heplachlor
Heplachlor epoxide
Molybdenum

l̂aphlhatone
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroetheno
Toluene
Total 2,3,7.8-TCDO TEQ
Tolal PCBs
Trlchloroethene
Vanadium
Vinyl chloride
Zinc

Reference
HQ

(P«r mart.)

229E-04
2 77E-03
625E-04

NC
107E-02
3276-03

NC
301E-O4

NC
256E-03
697E-05.

NC
NC

839E-03
7 22E-03
201E-02

NC
NC

108E-01
NC

278E-03
1.36E-03
1 50E-03
762E-02
9.87E-04
327E-02
1 26E400
433E-04
461E-03
372E-04
221E-02
284E-02
152E-05
647E-03
304E-04

NC
511E»01
381E-03
5 78E 04
3 83E-03
1.84E-05

Toll! HI:
Notes

Fill Are* I
AA-I-S1

EPC (man.)

440E»00

410E«00

820E-01

8 70E»00

120E.OO

970E-01

HQ(«)

NC
203E-03

NC
NC
NC
NC
NC
NC
NC

1 75E-03
NC
NC
NC
NC
NC

2.08E-03
NC
NC
NC
NC

403E-03
NC

301E04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

620E-04
NC

1.0IE-02

AA-I-S2
EPC (rng/L)

420E«00

680E-OI

1 20EOI
1 20E-03

7.00E-02

320E»00

5 10E 01

780E<00

I 80E-01

240E-01
330E.01

HO(D

NC
1 94E-03

NC
NC
NC
NC
NC
NC
NC

290E-04
NC
NC
NC
NC
NC

403E-04
NC
NC

127E-03
NC

I.48E-03
NC

1 28EO4
NC
NC
NC
NC
NC
NC

484E-O4
NC
NC
NC
NC
NC
NC
NC

1 I4E-04
NC

1 53E-04
1 DIE-CM

6.36E-03

EE-12
EPC (mg/L)

2 20E-03
1 40E»00

245E-03

680E-OI

3 50E-03
t.40E<00

2 50E-03
560E-03

-

305E-08

H0(«)

NC
NC
NC
NC
NC
NC
NC
NC
NC

597E-04
NC
NC
NC
NC
NC

228E-03
NC
NC
NC
NC

648E-04
NC
NC
NC
NC

136E-05
1 17E03

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.7IE-03

EE-13
EPC (mg/L)

474E-08

.laii.
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

EE-14
EPC (mg/L)

140E«01

180E400

1 tOE-03

750E-OI

IOOE03

260E-02
380E.OO

500E-OI

7 69E 07
588E03

HO (a)

NC
845E-03

NC
NC
NC
NC
NC
NC
NC

7.87E-04
NC
NC
NC
NC
NC

252E-03
NC
NC
NC
NC

1.78E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

237E-03
NC
NC
NC
NC

50IE-02
NC
NC
NC
NC

C.40E-02

EE-1S
EPC (mg/L)

430E-01

HO(D

NC
198E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.ME-04

Totll

NC
106E-02

NC
NC
NC
NC
NC
NC
NC

340E-03
NC
NC
NC
NC
NC

728E-03
NC
NC

127E-03
NC

7.91E-03
NC

428E-04
NC
NC

1 38E-05
1.17E-03

NC
NC

4B4E-04
NC

237E-03
NC
NC
NC
NC

501E-02
1 14E-04

NC
7.73E-04
101E-04

t.tOE-02

Fill Are* L
EE-109

EPC (mg/L)

260E-02

550E-02

-
430E.OO
4.40E-02

-

7.60E-02

IBOEtOZ

HQ(«)

NC
NC
NC
NC

277E-04
NC
NC
NC
NC

1.41E-04
NC
NC
NC
NC

3.10E-02
886E-04

NC
NC
NC
NC
NC

1.03E-04
NC
NC
NC
NC
NC
NC
NC

6.70E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.94E-02

•• Not a constituent ol potential concern in this
area/medium
EPC • Exposure Point Concentration
HI - Hazard Index
HO -Hazard Quotient
NC • Not Calculated, no dose-response value or not a
constituent ol potential concern in this area/medium.
(a) • HQ divided by the number ol wells In ihis area

RME construction groundwaler xlsVnc scale
December 29, 2000
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SAUQET AREA 1 - EE/CA AND RI/FS
RME

Receptor:

Receptors Evaluated:

RME Construction Worker

ui
•xl

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF TRENCH AIR I

Assumed
Value Units

Calculated j
Value i

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

2.5 (m3 air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00
40 (days)/365 (days) = 1.10E-01
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

RME construction trench air.xlsVassum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Construction Worker Daily Dose • Inn. Cancer Risk -
Constituent (mg/m°alr) Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-penlanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

4.47E-04
NA

4.47E-04
NA

2.95E-04
NA
NA

4.47E-04
NA

4.47E-04
4.47E-04

4.47E-04
NA

4.47E-04
NA

2.95E-04
NA
NA

4.47E-04
NA

4.47E-04
4.47E-04

9.08E-05
NC

3.44E-06
NC

2.38E-05
NC
NC

8.95E-07
NC

2.68E-06
6.89E-06

ENSR International
Page 2 of 7

RME construction trench alr.xlsNcancer
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent
1 .1 ,2,2-Tetrachloroeihane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk

(per mg/m3)
9.08E-05

NC
3.44E-06

NC
2.38E-05

NC
NC

8.95E-07
NC

2.68E-06
6B9E-06

Total:

Fill Area G
EE-05

EPC (mg/m3)

2.98E-03
1 55E-02

8.51 E-03

--

--

Risk (a)
NC
NC

5.13E-09
NC
NC
NC
NC
NC
NC
NC
NC

5.13E-09

EEQ-107
EPC (mg/m3)

-•
1.25E-01
1.00E-01
1.07E-01

-•
4.58E-02
4.10E-03
2.24E-01
2.62E-02
1 .30E-03

Risk (a)
NC
NC

1.73E-07
NC
NC
NC
NC

1.83E-09
NC

3.51 E-08
4.46E-09
2.14E-07

Total
NC
NC

1.78E-07
NC
NC
NC
NC

1.83E-09
NC

3.51 E-08
4.46E-09
2.19E-07

Fill Area H
EE-01

EPC (mo/m3)
2.80E-04

--
4.06E-02
3.00E-02

--
4.19E-02
5.02E-02

..
--

Risk (a)
1.27E-08

NC
7.00E-08

NC
NC
NC
NC
NC
NC
NC
NC

8.27E-08

EE-02
EPC (mg/m3)

--
6.09E-02
1.09E-01
1.16E-02

4.86E-03

.-
6.48E-03

-

Risk (•)
NC
NC

1.05E-07
NC

1.38E-07
NC
NC
NC
NC

869E-09
NC

2.S2E-07

Total
1.27E-08

NC
1.75E-07

NC
1.38E-07

NC
NC
NC
NC

8.69E-09
NC

3.3SE-07
Notes:
-- Not a constituent ot potential concern in this area/medium.
EPC • Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.
(a) • Risk divided by number ot wells In this area.

-oI
Wl
v£>
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER • RME
TRENCH AIR

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-penlanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroelhene
Vinyl chloride

Reference
Risk

(per mg/m3)
9.08E-05

NC
344E-06

NC
238E-05

NC
NC

8.95E-07
NC

2.68E-06
6.89E-06

Total:

Fill Area 1
AA-I-S1

EPC (mg/m3)
--

1.68E-02
2.17E-01

-
--
--

3.07E-02

Rltk
NC
NC

1.45E-08
NC
NC
NC
NC
NC
NC
NC

5.28E-08
6.73E-08

AA-I-S2
EPC (mg/m3)

3.25E-03
7.99E-02

--
--

2.35E-02
7.59E-03

Risk
NC
NC

2.80E-09
NC
NC
NC
NC
NC
NC

1 58E-08
1.31E-08
3.17E-08

EE-12
EPC (mg/m3)

1.84E-02
3.50E-02

-

--

Risk
NC
NC

1.59E-08
NC
NC
NC
NC
NC
NC
NC
NC

1.59E-OB

EE-14
EPC (mg/m3)

2.03E-02
9.49E-02

--

--
••

Risk
NC
NC

1.75E-08
NC
NC
NC
NC
NC
NC
NC
NC

1.7SE-OS

Total
NC
NC

5.06E-08
NC
NC
NC
NC
NC
NC

1 58E-08
6.59E-08
1.32E-07

L
EEG-109

EPC (mg/m3)
--
..

1.19E-03

2.08E-03

..

..
--

Risk
NC
NC

4.10E-09
NC

4.95E-08
NC
NC
NC
NC
NC
NC

5.36E-08
Notes:
-• Not a constituent of potential concern In this area/rt
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not <
(a) - Risk divided by number of wells In this area.

T)
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalatior
Concentration Absorptior

In Air Adjuslmen
(mg/nV air) Facto

1. OOE+00 N/
1. OOE+00 1
1.00E+00
1 .OOE+00
1. OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00 N/
.OOE+00

Inhalation
Reference

t Dose
r (mg/kg-day)
k NA

2.29E-02
1.70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

^ NA
2.86E-02

ADDinh
RME Construction Worker

(mg/kg-day)
NA

3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02

NA
3.13E-02

Chronic
Average Hazard

Daily Dose-inh Index -
(mg/kg-day) Inhalation

NA NC
3.13E-02 1.37E+00
3.13E-02 1.84E+01
3.13E-02 5.48E+00
3.13E-02 3.64E+02
3.13E-02 1.09E-01
3.13E-02 3.65E+01
3.13E-02 2.75E-01
3.13E-02 2.75E-01

NA NC
3.13E-02 1.10E+00

ENSR International
Page 5 of 7
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent
t , t ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HQ

(per mg/m3)
NC

1.37E+00
1.84E+01
5.48E+00
364E+02
1.09E-01
365E+01
2.75E-01
2.75E-01

NC
1.10E+00

Total HI:

Fill Area 0
EE-05

EPC (mg/m3)

--
2.98E-03
1 55E-02

8.51E-03

• -

••

_HQJ8I_
NC
NC

2.74E-02
424E-02

NC
NC

1 56E-01
NC
NC
NC
NC

2.25E-01

EEG-107
EPC (mg/m3)

1 25E-01
1.00E-01
1.07E-01

458E-02
4.10E-03
224E-01
2.62E-02
I.30E-03

-4!2£V-
NC

8.55E-02
923E-01
2.94E-01

NC
NC

8.37E-01
5.63E-04
3.08E-02

NC
7.10E-04

2.17E+00

Total
NC

8.55E-02
9.50E-01
3.37E-01

NC
NC

9.93E-01
5.63E-04
3.08E-02

NC
7.IOE-04
2.40E+00

Fill Area H
EE-01

EPC (mg/m3)
2.80E-04

4.06E-02
3.00E-02

4.19E-02
5.02E-02

--

HQ(a)
NC
NC

3.74E-01
8.21E-02

NC
2.29E-03
917E-01

NC
NC
NC
NC

1.38E+00

EE-02
EPC (mg/mS)

6.09E-02
1.09E-01
1.16E-02

4.26E-03

-
6.48E-03

--

HQ(a)
NC
NC

5.61 E-01
2.98E-01
2.12E+00

NC
7.78E-02

NC
NC
NC
NC

3.06E+00
Notes:

Tola)
NC
NC

9.35E-01
3.80E-01
2.12E*00
2.29E-03
9.95E-01

NC
NC
NC
NC

4.43E+00

•- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium
(a) - HQ divided by number of wells in this area.

TJ

01
NJ

RME construction trench alr.xlsVnc scale
December 29, 2000

Revision 0
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-penlanone
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HQ

(par mg/m3)
NC

1.37E+00
1.84E+01
5.48E+00
364E+02
1.09E-01
3.65Et01
2.75E-01
2.75E-01

NC
I.10E+00

Total HI:

Fill Area 1
AA-I-S1

EPC (mg/m3)
--

1 .68E-02
2.17E-01

--
--
--

3.07E-02

HQ
NC
NC

7.73E-02
2.98E-01

NC
NC
NC
NC
NC
NC

8.40E-03
3.84E-01

AA-I-S2
EPC (mg/m3)

325E-03
7.99E-02

••

2.35E-02
7.59E-03

HQ
NC
NC

1 .50E-02
1.10E-01

NC
NC
NC
NC
NC
NC

2.08E-03
1.27E-01

EE-12
EPC (mg/m3)

--
•-

1.84E-02
3.50E-02

--
••

HQ
NC
NC

8.48E-02
4.79E-02

NC
NC
NC
NC
NC
NC
NC

1.33E-01

EE-14
EPC (mg/m3)

2.03E-02
9.49E-02

--
--
--

HQ
NC
NC

9.35E-02
1.30E-OI

NC
NC
NC
NC
NC
NC
NC

2.24E-01

Total
NC
NC

2.71E-01
5.85E-01

NC
NC
NC
NC
NC
NC

1.05E-02
8.66E-01

Fill Area L
EEG-109

EPC (mg/m3)

-•
1.19E-03

--
208E-03

--

--
-•

HQ
NC
NC

2.19E-02
NC

7.58E-01
NC
NC
NC
NC
NC
NC

7.80E-01
Notes:
-- Not a constituent of potential concern In this area/n
EPC • Exposure Point Concentration.
HI - Hazard Index.
HO • Hazard Quotient.
NC - Not Calculated, no dose-response value or not ;
(a) • HQ divided by number of wells In this area.

-o
<T>
Ul

RME construction trench air.xls\nc scale
December 29,2000

Revision 0
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f Assumed
j Value Units

Calculated
Value

64
0.19
3339

70
20

1
1

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)f70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

5.48E-02
1.43E-02
1.00E+00

22-Dec-OO

December 29, 2000
Revision 0

DRAFT

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

[[Receptor 3:

Receptors Evaluated

MLE Construction Worke

ASSUMPTIONS FOR CONSTRUCTION WORKER MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SOIL

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

MLE construction soil.xls\assum



DRAFT

SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor MLE Construction Worker Daily Dose-Ing. MLE Construction Worker Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,n)anthracene
Dieldrin
tndeno(1 ,2,3-cd)pyrene
Total 2.3,7.8-TCDD TEQ
Total PCBs

1
Ul

(mg/kg soil)
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

Factor
0.3

0.29
0.29
0.29

NA
029

1
0.29
0.5

0.83

Factor (mg/kg-day) '
0.001
0.02
0.02
0.02

NA
0.02
0.01
0.02
0.05
0.04

1.50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1.50E+05
2.00E+00

(mo/kg-dayL
2.15E-10
2.08E-10
2.08E-10
2.08E-10

NA
2.08E-10
7.16E-10
2.08E-10
3.58E-10
5.94E-10

(mg/kg-day)
2.15E-10
2.08E-10
2.08E-10
2.08E-10

NA
2.08E-10
7.16E-10
2.08E-10
3.58E-10
5.94E-10

(mg/kg-day)
7.09E-12
1.42E-10
1.42E-10
1.42E-10

NA
1.42E-10
7.09E-11
1.42E-10
3.55E-10
2.84E-10

(mg/kg-day)
7.09E-12
1.42E-10
1.42E-10
1.42E-10

NA
1.42E-10
7.09E-11
1.42E-10
3.55E-10
2.84E-10

Ingestion Dermal Contact
3.22E-10
1.52E-10
1.52E-09
1.52E-10

NA
1.52E-09
1.15E-08
1.52E-10
5.37E-05
1.19E-09

1.06E-11
1.04E-10
1 .04E-09
1.04E-10

NA
1.04E-09
1.14E-09
1.04E-10
5.32E-05
5.68E-10

Cancer Risk
3.33E-10
2.55E-10
2.55E-09
2.55E-10

NC
2.55E-09
1.26E-08
2.55E-10
1.07E-04
1.76E-09

MLE( ruction soil.xls\cancer °l -•ber 29, 2000
Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoran!hene
Copper
Dibonzo(a,h)anlhracene
Dieldrin
lndeno(1 ,2.3-cd)pyrene
Total 2.3.7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/kg)

3.33E-10
2.55E-10
2.55E-09
2.55E-10

NC
2.55E-09
1 .26E-08
2.55E-10
1 .07E-04
1.76E-09

Total:

Transect 3
EPC (mg/kg)

•-
1 .37E-01

--
--

-
--

Risk

NC
NC

3.49E-10
NC
NC
NC
NC
NC
NC
NC

3.49E-10

Transect 4 (a)
EPC (mg/kg)

..
1 .28E+00
6.09E-01
1 .07E+00

2.39E-01

--
••

Risk

NC
3.27E-10
1.55E-09
2.73E-10

NC
6.10E-10

NC
NC
NC
NC

2.76E-09

Transect 6 (a)
EPC (mg/kg)

..
-•

5.04E-01

--
••

Risk

NC
NC

1 .29E-09
NC
NC
NC
NC
NC
NC
NC

1.29E-09

Transect 7
EPC (mg/kg) | Risk

9.99E+00
--

3.74E-01

--

3.32E-09
NC

9.54E-10
NC
NC
NC
NC
NC
NC
NC

Fill Area H
EPC (mg/kg)

2.28E+01
--
--

5.33E-04
6.60E-01

Risk

7.59E-09
NC
NC
NC
NC
NC
NC
NC

5.70E-08
1.16E-09

Fill Area 1
EPC (mg/kg)

..
-•

6.29E-01
--

6.66E+03

--
3.34E-03
3.13E+01

Risk

NC
NC

1.60E-09
NC
NC
NC
NC
NC

3.57E-07
5.49E-08

4.28E-09H 6.57E-08H 4.14E-07

Fill Area L
EPC (mg/kg)

3.33E+01
--

2.30E+00
--
--

4.55E-01
-.
--
--

4.90E-01

Risk

1.11E-08
NC

5.87E-09
NC
NC

1.16E-09
NC
NC
NC

8.60E-10
1.90E-08

Notes:
-- Not a constituent of potential concern in Ihis area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in Ihis area/medium.
(a) - Higher of surface soil and subsurface soil EPC used.

I
CTl

MLE construction soil.xls\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 4 of 5

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Relerence ADDing Average ADOder Average

In Soil Adjustment Adjustment Dose LE Construction Worker Daily Dose-Ing. LE Construction Worker Daily Dose-Der.
Constituent (mg/kg-soil) Factor Factor (mg/kg-day) (mo/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2.3,7,8-TCDD TEO
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.63

0.001
NA
NA
NA

0.002
NA

0.01
NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-OS

1.50E-08
NA
NA
NA

5.01 E-08
NA

5.01 E-08
NA
NA

4.16E-08

1.50E-08
NA
NA
NA

5.01 E-08
NA

5.01 E-08
NA
NA

4.16E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact
5.01 E-05

NA
NA
NA

1.35E-06
NA

1.00E-03
NA
NA

2.08E-03

1.66E-08
NA
NA
NA

2.68E-08
NA

9.93E-05
NA
NA

9.93E-04

Total
Hazard

Index
5.18E-05

NC
NC
NC

1 .38E-06
NC

1.10E-03
NC
NC

3.07E-03

TJ
Icn-j

MLrf (ruction soil.xls\noncancer ber 29. 2000



TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ol 5

1
CO

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
HI (per mg/kg)

5.18E-05
NC
NC
NC

1 .38E-06
NC

1.10E-03
NC
NC

3.07E-03
Total HI:

Transect 3
EPC (mg/kg)

•-
1.37E-01

-

--
-
--

--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4 (a)
EPC (mg/kg)

1 .28E+00
6.09E-01
1.07E+00

-
2.39E-01

--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 6 (a)
EPC (mg/kg)

..
-

5.04E-01

-

-
-•

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
EPCimg/kg)

9.99E+00
--

3.74E-01

-

-

HQ

5.17E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04

Fill Area H
EPC (mg/kg)

2.28E+01

-

--
5.33E-04
6.60E-01

HQ

1.18E-03
NC
NC
NC
NC
NC
NC
NC
NC

2.03E-03
3.21 E-03

Fill Area 1
EPC (mg/kg)

..
-

6.29E-01
-

6.66E+03

-
-

3.34E-03
3.13E+01

HQ

NC
NC
NC
NC

9.20E-03
NC
NC
NC
NC

9.62E-02
1.05E-01

Fill Area L
EPC (mg/kg)

3.33E+01
-

2.30E+00
-
-

4.55E-01
..

-
4.90E-01

HQ

1.72E-03
NC
NC
NC
NC
NC
NC
NC
NC

1.51 E-03
3.23E-03

Notes:
•- Not a constituent of concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Higher of surface soil and subsurface soil EPC used.

MLE construction soil.xls\nc scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptor 1:

Receptors Evaluated:

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF OUTDOOR AIR PARTICULATES j

Assumed
Value Units

Calculated j
Value j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

1.5 (m3 air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00
20 (days)/365 (days) = 5.48E-02
1 (yrs)tfO(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

0110

.slructlon outdoor air.xlsNassum
act-Dec/-her 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 2 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/md air) Factor

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor LE Construction Worker Daily Dose - Inh. Cancer Risk -
Jmg/kg-day)''______(mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE-l-00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

1
1
1
1

NA
1
1
1
1
1

1.50E+01
3.10E-01
3.10E+00
3.10E-01

NA
3.10E+00
1.61E+01
3.10E-01
1 .50E+05
2.00E+00

1.34E-04
1 .34E-04
1.34E-04
1.34E-04

NA
1 .34E-04
1.34E-04
1.34E-04
1.34E-04
1.34E-04

.34E-04

.34E-04

.34E-04

.34E-04
NA

.34E-04

.34E-04

.34E-04

.34E-04

.34E-04

2.01 E-03
4.16E-05
4.16E-04
4.16E-05

NC
4.16E-04
2.16E-03
4.16E-05
2.01 E+01
2.68E-04

MLE construction outdoor alr.xls\cancer
December 29, 2000

Revision 0



TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 3 of 4

Constituent

Arsenic
Benzo(a)anlhracene
3enzo(a)pyrene
Bonzo(b)lluoranthene
Copper
Dibenzo(a,h)anthracene
Dleldrin
lndeno(1 ,2,3-cd)pyreno
Total 2,3.7,8-TCDD TEC
Total PCBs

Reference
Risk (per mg/m3)

2.01 E-03
4.16E-05
4.16E-04
4.16E-05

NC
4.16E-04
2.16E-03
4.16E-05
2.01 E+01
2.68E-04

Total:

Transect 3
EPC (mg/m3)

..
-

8.22E-09

--
-•

--
--
••

Risk

NC
NC

3.42E-12
NC
NC
NC
NC
NC
NC
NC

3.42E-12

Transect 4 (•)
EPC (mg/rr>3) | Risk

7.68E-08
3.65E-08
6.42E-08

-
1 .43E-08

NC
3.19E-12
1.52E-11
2.67E-12

NC
5.97E-12

NC
NC
NC
NC

2.70E-1 1

Transect 6 (a)
EPC (mg/m3)

..
--

3.02E-08

--
--
••
--

--

Risk

NC
NC

1.26E-11
NC
NC
NC
NC
NC
NC
NC

1.26E-11

Transect 7
EPC (mg/m3)

5.99E-07
--

2.24E-08
-•
••
--

--

Risk

1.21E-09
NC

9.33E-12
NC
NC
NC
NC
NC
NC
NC

1.22E-09

Fill Area H
EPC (mg/m3)

1.37E-06
--
--
--
-
--

-
3.20E-11
3.96E-08

Risk

2.75E-09
NC
NC
NC
NC
NC
NC
NC

6.44E-10
1.06E-11
3.41 E-09

Fill Area 1
EPC (ma/m3)

..

3.77E-08

4.00E-04
•-

--
2.00E-10
1.88E-06

Risk

NC
NC

1.57E-11
NC
NC
NC
NC
NC

403E-09
5.04E-10
4.S5E-09

Fill Area L
EPC (mg/m3)

2.00E-06
--

1.38E-07
--
--

2.73E-08
--
--
--

2.94E-08

Risk

4.02E-09
NC

5.74E-11
NC
NC

1.14E-11
NC
NC
NC

7.89E-12
4.10E-09

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
(a) - Higher of the surface soil and subsurface soil EPC used.

TJ

MLE 'ruction outdoor air.xlsVc scale
December 29, 2000
| Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose instruction Worker Daily Dose-lnh
Constituent (mg/m" air)
Arsenic 1 .OOE+00
Benzo(a)anthracene 1 .OOE+00
Benzo(a)pyrene 1 .OOE+00
Bonzo(b)fluoranlhene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Total 2,3.7,8-TCDD TEQ 1 .OOE+00
Total PCBs 1 .OOE+00

Hazard
Index •

Factor (mg/kg-day) jmg/kg-day) (mg/kg-day) Inhalation
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

-o

MLE construction outdoor air.xls\noncancer
December 29,2000

Revision 0



ENSR International
Page 1 of 7

Assumed
Value Units

Calculated
Value

0.005
3339
70
1
5
1
1
70
0.001

(I/day)
(cm*)
(kg)
(hr/day)
(days)/365 (days) = 1.37E-02
(yrs)/70(yrs) = 1.43E-02
(yrs)/1(yrs)= 1.00E+00
(years)
(I/cm')

22-Deo-OO

December 29,2000
( Revision 0

SAUQET AREA 1 - EE/CA AND RI/FS
MLE

jj ^^^^^eceptors Evaluated:

[[Receptor 3:_____________MLE Construction Worke

ASSUMPTIONS FOR CONSTRUCTION WORKER-MUG
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER

Water Ingestlon Rate MLE Construction Worker
Skin Exposed MLE Construction Worker
Body Weight MLE Construction Worker
Exposure Time (dermal route only) MLE Construction Worker
Exposure Frequency MLE Construction Worker
Exposure Duration (cancer) MLE Construction Worker
Exposure Duration (noncancer) MLE Construction Worker
Lifetime
Unit Conversion Factor (dermal route only)

"O

MLP \struction groundwater.xls\assum



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

ENSR International
Page 2 of 7

Unit Oral • Water Dermal - Water Dermal Oral Lifeiime Lifeiime
Concentration Absorption Absorption PeMLEabllity Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Groundwaler Adjustment Adjustment Constant Slope Factor Construction Worker Daily Dose-Ing. : Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent

t ,1 ,2.2-Telrachloroelhane
1,4-Dichlorobenzene
2,4.5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
2 Chlorophenol
2-NiUoanillne
3-MelhylphenoW-Memylphenol
4.4-DDE
4-Chloroaniline
4-Methyl-2-penlanone
4-NHroanlline
alpha-BHC
Antimony
Arsenic
Berjzene
Betob(k)fluoranlhene
bela-BHC
Cadmium
Carbazole
Chtorobenzene
Chlorolorm
CIs/Trans- 1 ,2-Dichloroethene
della-BHC
Ethylbenzene
Heplachlor
Heplachlor epoxlde
Molybdenum
Naphthalene

' Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichtoroelhene
Vanadium
Vinyl chloride
Zinc

(mg/l) Factor

1.00E+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
t.OOE+00
1. OOE+00
t .OOE+00
t.OOEtOO
1 .OOE.OO
1 .OOE400
1. OOE+00
1. OOE+00
1.00E400
1. OOE+00
t .OOE+00
1 .OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
t.OOE+00
t.OOE+00
1. OOE+00
t.OOEtOO
1. OOE+00
1. OOE+00
1 .OOE+00
1 OOE+00
1. OOE+00
t.OOE+00
1. OOE+00
1 OOE+00
t.OOE+00
t.OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
t .OOE+00

1
t

NA
1

NA
NA
NA
NA

1
NA
NA
NA

1
NA

t
1
1
1

NA
1

NA
1

NA
NA
NA

1
1

NA
NA
NA
NA

1
NA

1
NA

1
1
t

NA
1

NA

Factor (cm/nr) (mfl/kg-day)"

1 9.00E-03
1 620E-02

NA 2.33E-03
1 5.00E-02

NA 2.30E-02
NA 1.10E-02
NA 5.45E-03
NA 1.00E-02

1 2.40E-01
NA 6.33E-03
NA 277E-03
NA 2.66E-03

t 1.83E-02
NA 1 .80E-04

1 1.60E-04
2.13 2.10E-02

t 1 20E+00
1 1 .60E-02

NA t .OOE-03
1 7.97E-02

NA 4.tOE-02
t 8.90E-03

NA 1.00E-02
NA 1 .60E-02
NA 7.40E-02

1 t.tOE-02
t t.tOE-02

NA t 60E-04
NA 890E-02
NA S.45E-05
NA 6.9SE-03

1 6.50E-01
NA 550E-03

1 4.80E-02
NA 4.50E-02
1 .8 t .40E+00
1.1 7.10E-01

1 1 .60E-02
NA I.60E-04

1 7.30E-03
NA 6.00E-04

2.00E-01
2.40E-02

NA
1.10E-02

NA
NA
NA
NA

3.40E-01
NA
NA
NA

6.30E+00
NA

1.50E+00
1 .50E-02
7.30E-02
1.80E+00

NA
200E-02

NA
6.10E-03

NA
NA
NA

4.50E+00
9.IOE+00

NA
NA
NA
NA

1 20E-01
NA

520E-02
NA

1 .50E+05
2.00E+00
1.10E-02

NA
720E-01

NA

(mg/kg-day)

1.40E-08
1 .40E-08

NA
1.40E-08

NA
NA
NA
NA

1 .40E-08
NA
NA
NA

1 .40E-08
NA

1 .40E-08
1 .40E-08
1 .40E-08
1.40E-08

NA
1 40E-08

NA
1 .40E-08

NA
NA
NA

1 40E-08
1 .40E-OB

NA
NA
NA
NA

t 40E-08
NA

1 .40E-08
NA

1.40E-08
1 .40E-08
t .40E-08

NA
1.40E-08

NA

(mg/ka-day)

t .40E-08
1 .40E-OB

NA
1 .40E-08

NA
NA
NA
NA

1.40E-08
NA
NA
NA

1 .40E-08
NA

1.40E-08
1 .40E-08
1 .40E-08
1 .40E-08

NA
t .40E-08

NA
t 40E-08

NA
NA
NA

t .40E-08
1 .40E-08

NA
NA
NA
NA

1.40E-08
NA

1 .40E-08
NA

1.40E-08
t .40E-08
1.40E-08

NA
t .40E-08

NA

(mg/kg-day)

8.40E-08
5.79E-07

NA
4.67E-07

NA
NA
NA
NA

224E-06
NA
NA
NA

1.52E-07
NA

1.49E-09
4.18E-07
1.12E-05
1.49E-07

NA
7.44E-07

NA
8.31 E-08

NA
NA
NA

1 .03E-07
1 .03E-07

NA
NA
NA
NA

6.07E-08
NA

4.48E-07
NA

2.35E-05
729E-06
1 .49E-07

NA
8.81 E-08

NA

(mg/kg-day)

8.40E-08
5.79E-07

NA
4.67E-07

NA
NA
NA
NA

224E-08
NA
NA
NA

1 .52E-07
NA

1.49E-09
4.18E-07
1.12E-05
1 .49E-07

NA
7.44E-07

NA
8.31 E-08

NA
NA
NA

1 .03E-07
1 .03E-07

NA
NA
NA
NA

8.07E-08
NA

4.48E-07
NA

2.35E-05
729E-06
1 .49E-07

NA
8.81 E-08

NA

Ingestkm Dermal Contact

2.80E-09
3.35E-10

NA
1.54E-10

NA
NA
NA
NA

4.75E-09
NA
NA
NA

8.81 E-08
NA

2.10E-08
2.10E-10
1.02E-09
2.52E-08

NA
2.80E-10

NA
853E-11

NA
NA
NA

6.29E-08
1.27E-07

NA
NA
NA
NA

1 .68E-09
NA

7.27E-10
NA

2.10E-03
2.80E-08
1.54E-10

NA
1.01 E-08

NA

1 .68E-08
1.39E-08

NA
5 13E-09

NA
NA
NA
NA

7.62E-07
NA
NA
NA

9.59E-07
NA

2.24E-09
626E-09
8.18E-07
2.69E-07

NA
1.49E-08

NA
5.07E-10

NA
NA
NA

4.62E07
9.34E-07

NA
NA
NA
NA

7.28E-07
NA

2.33E-08
NA

3.53E+00
1.46E-05
1.64E-09

NA
4.91E-08

NA

MLE construction groundwaler.xls\cancer

Cancer Risk

1.96E-OB
1 .42E-08

NC
5.29E-09

NC
NC
NC
NC

7.66E-07
NC
NC
NC

1.05E-06
NC

232E-08
6.47E-09
8.19E-07
294E-07

NC
1 .52E-08

NC
5.92E-10

NC
NC
NC

5.2SE-07
1.06E-08

NC
NC
NC
NC

7.30E-07
NC

2.40E-08
NC

3.53E+00
1.46E-05
1 .80E-09

NC
5.91 E-08

NC

December 29, 2000,
Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

Con»tltu*nl

1.1,2.2-Tolrachloroelhane
1,4-Dichlorobenzone
2.4,5-TP (Silvex)
2.4,6-Trlchlorophenot
2,4-Dlchlorophenol
2-Chlorophenot
2-Nilroaniline
3-Melhy1phenol/4-Melhylphenol
4.4 DDE
4-Chloraamline
4-Melhyl-2-penlanone
4-Nilroaniline
alpha BHC
Antimony
Arsenic
Benzene
3enzo(k)lluoranthene
beta BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans- 1.2- Dichloroethene
della-BHC
Elhylbenzene
HepKachlot
Heptachlor epoxide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachlorophonol
Phenol
Telrachkraelhene
Toluene
Tola! 2.3,7,8-TCDD TEO
Tolal PCBs
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

Reference
Rlik

(per mg/L)

1 96E-08
1.42E-06

NC
529E-09

NC
NC
NC
NC

766E07
NC
NC
NC

V05E-06
NC

232E-08
6.47E-09
819E-07
294E-07

NC
I52E-08

NC
S92E-IO

NC
NC
NC

S25E07
106E-06

NC
NC
NC
NC

730E-07
NC

240E-08
NC

353E400
146E05
180E-09

NC
591E08

NC
Told

Fill Area 0
EE-OS

EPC (mg/L)

390E01

1 60E400

840E-03

1 IDE -01

620E-01

360E-04

450E-OI
390E-01

380E-01

1 78E-07

niik <•)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

237E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

209E-07
NC
NC
NC
NC
NC

2.10E-07

EEQ-108
EPC (rng/U

830E-03

360E04

Rlik (*)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

290E-09
NC
NC
NC
NC

353E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.OE-M

EEQ-107
EPC (man.)

850E-OI

360E>00
630E-01

240E»00

230E»Ot
1 30E400

600E-03

370E400

430E.OO

1 70E-02

2 10E«00

10IE.OO
1 40E401
1.70E-01
8 50E«00
360E-06

200E-OI
330E-OI
4 IDE -02

RlikO)

NC
403E09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

209EO9
NC
NC

798E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

246E-07
NC

1.38E-09
NC

424E-06
NC

120E-10
NC

808E-10
NC

4.SOE-M

ToUl

NC
403EO9

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

499E09
NC
NC

822E-09
NC

353E-II
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

246E-07
NC

I.36E-09
NC

445E06
NC

1 20E-10
NC

808E-10
NC

4.71E-M

Fill Am H
EE-01

EPC (mg/L)

I20E-02
220E.OO

270E-01

160E.OO

150E*00

520E-03
120E400

1.80E400

230E400

335E400

457E-08

Rltk(l)

764E-11
I.04E-08

NC
476E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

324E-09
NC
NC
NC

2 63E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

815E-07
NC
NC
NC

538E-08
NC
NC
NC
NC
NC

S.UE-07

EE-02
EPC (mg/L)

635E-OI

4.85E-OI
370E-OI

I.35E-02

775E-01

49SE-04
IOSE-01
125E»00
2 25E400

4.35E400
4 25E-OI

-

4.40E-03

1 95E-OI

565E-02
650E-01
3.15EOI

4.95E-02

Rllk (•)

NC
3.01 E-09

NC
8.20E-10

NC
NC
NC
NC
NC
NC
NC
NC

1 73E-10
NC

967E09
48SE-09

NC
NC
NC
NC
NC

839E-I1
NC
NC
NC
NC

1 56E-09
NC
NC
NC
NC

1.58E-07
NC
NC
NC
NC
NC

296E-11

EE-03
EPC (mg/L)

--

5O2E-08

..
NC 1 -
NC
NC 1 -

Rtlk (*)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

591E-08
NC
NC
NC
NC
NC

1.7»E-07| S.91E-M
Notes:

Total

7.84E-1 1
134E-08

NC
1.30E-O9

NC
NC
NC
NC
NC
NC
NC
NC

1 73E-10
NC

967E-09
809E-09

NC
NC
NC

263E-11
NC

839E-I1
NC
NC
NC
NC

156E-09
NC
NC
NC
NC

9.73E-07
NC
NC
NC

1.13E-07
NC

2 96E-1 1
NC
NC
NC

1.12E-M

- Not a constituent of potential concern in this
area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose -response value or not a
constituent ol potential concern in Ihis area/medium
(a) • Risks divided by the number ol wells In Ihis area

MLEf :lion groondwater x1s\c scale
"•"cember 29, 2000

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ConttlhMnt

1 , 1 .2.2-Tetrachlor oelhane
1 ,4-Dichlorobenzene
2.4,5-TP (Sllvex)
2.4.6-Trichtorophenol
2,4 Dichlorophenol
2-Chlorophenol
2-Nilroaniline
3 Melhylphenol/4 Melhytphenol
4.4-DDE
4-Chloroaniline
4-Melhyl-2-penlanone
4-Nilroaniline
alpha-BHC
Anlimony
Arsenic
3enzene
3enzo(k)lluoranlhene
bela-BHC
Cadmium
Carbazole
Chkwobenzene
Chlorolorm
Cis/Trans-1 .2-Dichloroelhene
dellaBHC
Ethyl benzene
Heplachlor
Hoplachlor epoxide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachlorophenol
Phenol
Tfltrachloroelhone
Toluene
Total 2.3.7.8-TCDD TEO
Total PCBs
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

Riltranc*
Rllk

(r»r mart.)

I98E-08
I.42E-08

NC
529E-09

NC
NC
NC
NC

7.66E-07
NC
NC
NC

I.05E-06
NC

232E08
647E-09
8I9E07
294E-07

NC
1.S2E-08

NC
592E-10

NC
NC
NC

525E07
106E-06

NC
NC
NC
NC

7.30E-07
NC

240E-08
NC

353EiOO
1 46E05
I.80E-09

NC
591E08

NC

Tolll:

Fill Am I
AA-I-S1

EPC (mo/L)

221E»00

325E.OO

455E-01

515E«00

725E-01

735E-01

Rl«k (•)

NC
524E09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

49IE 10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.24E-09
NC

1. JOE-08

AA-I-S2
EPC (man.)

215E*00

3 51 E 01

61 HE 02
120E03

363E-02

166E.OO

4.05E-01

440E.OO

1.04E-OI

200E-01
183E.OI

RllkW

NC
510E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

66IE-I1
I64E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.11E-11
NC

197E-09
NC

7.33E-M

EE-12
EPC (ma/L)

2 20E-03
1 40EtOO

240E-03

680EOI

3 50E-03
I.40E.OO

250E-03
560E-03

305E-06

Hllk (•)

NC
NC
NC
NC
NC
NC
NC
NC

2SIE-10
NC
NC
NC

4I9E-10
NC
NC

734E-IO
NC
NC
NC

884E-12
NC
NC
NC
NC
NC

219E-10
991E-10

NC
NC
NC
NC
NC
NC
NC
NC

1 79E-06
NC
NC
NC
NC
NC

raoe-M

EE-13
EPC (man.)

4 74E-08

Rllk (•)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

279E-08
NC
NC
NC
NC
NC

J.79E-08

EE-14
EPC (man.)

I40E.OI

ieoE»oo

1.IOE-03

750E-OI

100E-03

260E-02
380E.OO

330E-01

7 69E-07
588E-03

Hllk (1)

NC
332E-OB

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

I92E-IO
NC
NC

809E-10
NC

490E-II
NC

6.57E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

40IE-08
NC
NC
NC

4 53E-07
1.43E-08

NC
NC
NC
NC

5.41 E-07

EE-15
EPC (man.)

430EOI

Rllk (*)

NC
1.02E09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.02E-09

Noles:

Tolll

NC
44SE-OB

NC
NC
NC
NC
NC
NC

2.81E-10
NC
NC
NC

6 HE-10
NC
NC

2.10E-09
I.64E-10
490E-11

NC
7.45E-I1

NC
NC
NC
NC
NC

2I9E-10
99IE-10

NC
NC
NC
NC

40IE-08
NC
NC
NC

228E-06
1 43E-08
311E-11

NC
921E-09

NC
2.91E-M

Fill Area L
EE-1N

EPC (mo/L)

280E-02

550E-02

430E.OO
4.40E-02

-

760E-02

1.80E<02

Rllk (*)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

998E-08
285E-IO

NC
NC
NC
NC
NC

4.50E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.00E-07

-- Not a consliluent of potential concern in this
area/medium.
EPC • Exposure Point Concentration.
NC • Not Calculated, no dose-response value or nol a
constituent ol potential concern in this area/medium
(a) - Risks divided by the number ol wells In this area

MLE construction Qroundwaler.xtsXc scale
December 29. 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

ENSR International
Page 5 ol7

Unit Oral - Water Dermal - Water Dermal
Concentration Absorption Absorption PeMLEabHHy

In Qroundwater Adjustment Adjustment
Constituent (mat) Factor Factor

1,1,2,2-Tetrachloro6thane 1. OOEtOO 1 1
1,4-Dlchlorobenzene 1. OOEtOO 1 1
2,4.5-TP (Silvex) t. OOEtOO 1 1
2,4,6-Trichlorophenol 1. OOEtOO NA NA
2,4-Dlchlorophenol t. OOEtOO 1 1
2-Chtorophenol 1. OOEtOO 1 1
2-Nilroanlline t. OOEtOO NA NA
3-Methylphenol/4-Methylphenol 1. OOEtOO 1 1
4.4-DDE 1. OOEtOO NA NA
4-Chloroanlline 1. OOEtOO 1 1
4-Methyl-2-penlanone 1. OOEtOO 1 1
4-Nitroaniline 1 0OEtOO NA NA
alpha-BHC 1. OOEtOO NA NA
Antimony 1. OOEtOO 1 6.7
Arsenic 1. OOEtOO 1 1
Berj?ene 1. OOEtOO 1 2.13
BewK>(k)lluoranthene 1. OOEtOO NA NA
beia^BHC 1. OOEtOO NA NA
Cadmium 1. OOEtOO 1 40
Carbazole l.ooEtOO NA NA
Chlorobenzene 1. OOEtOO
Chloroform 1 .OOEtOO
Cis/Ttans-1,2-0)Chk3coelhene .OOEtOO
delta-BHC .OOEtOO
Ethylbenzene .OOEtOO
Heplachtor .OOEtOO
Heptaclilor epoxkte .OOEtOO
Molybdenum .OOEtOO
Naphthalene .OOEtOO
Nickel .OOEtOO
Nitrobenzene .OOEtOO
Pentachkxophenol .OOEtOO
Phenol .OOEtOO
Telrachloroethene .OOEtOO
Toluene .OOEtOO
Total 2,3,7,8-TCDD TEQ .OOEtOO N
Total PCBs .OOEtOO
Trlchloroethene t. OOEtOO
Vanadium 1. OOEtOO
Vinyl chloride 1. OOEtOO

1
1
1
1
1
1
1
1
1

77
1
1
1
1
1

V NA
1.1

1
10
1

Zinc 1. OOEtOO 1.6 303

Constant
(cm/hr)

9.00E-03
620E-02
2.33E-03
5. OOE-02
2.30E-02
1 10E-02
5.45E-03
1 .OOE-02
2.40E-01
6.33E-03
2.77E-03
2.66E-03
1 .63E-02
1.60E-04
1 60E-04
2.10E-02
t 20EtOO
1.60E-02
1 .OOE-03
7.97E-02
4.10E-02
8.90E-03
1 OOE-02
1 60E-02
7.40E-02
1 .10E-02
1.10E-02
t .60E-04
6.90E-02
5.45E-05
6.96E-03
6.50E-01
5.50E-03
4.80E-02
4.50E-02
MOEtOO
7.10E-01
1 .60E-02
1 .60E-04
7.30E-03
6.00E-04

Oral
Reference

Dose
(mg/kg-day)

8.00E-02
3.00E-02
8.00E-03

NA
3.00E-03
5. OOE-03

NA
S.OOE-02

NA
4.00E-03
8 OOE-02

NA
NA

4.00E-04
3.00E-04
3.00E-03

NA
NA

500E-04
NA

2.00E-02
1. OOE-02
1 .OOE-02
300E-04
1.00E01
5.00E-04
1.30E-05
5 OOE-03
2 OOE-02
2.00E-02
5.00E-04
3 OOE-02
6.00E-01
1 .OOE-02
2.00E-01

NA
2.00E-05
6.00E-03
7.00E-03
3.00E-03
3.00E-01

ADDIng
Construction Worker

(mg/kg-day)

9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07

NA
9.78E-07

NA
9.78E-07
9.76E-07

NA
NA

9.78E-07
9.78E-07
9.78E-07

NA
NA

9.76E-07
NA

9.78E-07
9.78E-07
978E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.76E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
1.57E-06

Chronic
Average

Daily Dose-Ing.
(mg/kg-day)

9.78E-07
978E-07
9.78E-07

NA
9.78E-07
9.78E-07

NA
9.78E-07

NA
9.78E-07
9.78E-07

NA
NA

978E-07
9.78E-07
9.78E-07

NA
NA

9.78E-07
NA

9.78E-07
9.78E-07
9.78E-07
978E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
978E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
1 .57E-06

ADDder
Construction Worker

(mg/kg-day)

588E-06
405E-05
1.52E-08

NA
1.50E-05
7.19E-06

NA
653E-06

NA
4.14E-06
1.B1E-06

NA
NA

7.00E-07
1 .05E-07
292E-05

NA
NA

2.6 IE-05
NA

2.68E-05
5.82E-06
653E-06
1.05E-05
4.84E05
7.19E-06
7.19E-06
105E-07
4.51E-05
2.74E-06
4.55E-06
425E-04
359E-06
3.14E-05
2.94E-05

NA
5.10E-04
1.05E-05
1.05E-06
4.77E-06
1.19E-06

Chronic
Average

Dally Dose-Der.
(mg/kg-day)

588E-06
4.05E-05
1 .52E-08

NA
1.50E-05
7.19E-06

NA
653E-06

NA
4.14E-08
1.81E-08

NA
NA

7.00E-07
1 .05E-07
292E-05

NA
NA

2.6 IE-05
NA

2.68E-05
5.82E-06
6.53E-08
1.05E-05
4.84E-05
7.19E-06
7.19E-06
105E-07
4.51E-05
2.74E-06
4.55E-06
4.25E-04
3.59E-06
314E-05
294E05

NA
5.10E-04
1.05E-05
1.05E-08
4.77E-08
1.19E-06

Hazard
Index •

Hazard
Index-

Ingestion Dermal Contact

1.63E-05
3.26E-05
1 22E-04

NA
3.26E-04
1 96E-04

NA
1.96E-05

NA
2.45E-04
1 22E-05

NA
NA

2.45E-03
3.26E-03
326E-04

NA
NA

1.96E-03
NA

4.89E-05
9.78E-05
9.78E-05
326E-03
9.78E-08
1.96E-03
7.53E-02
1.96E-04
4.89E-05
489E-05
1 96E-03
326E-05
1.63E-06
9.78E-05
4.89E-06

NA
4.89E-02
1.63E-04
1.40E-04
3.26E04
5.22E-06

9.80E-05
1.35E-03
1.90E-04

NA
5.01E-03
1.44E-03

NA
1.31E-04

NA
1 .03E-03
2.26E-05

NA
NA

1 .75E-03
3.4BE-04
9.74E-03

NA
NA

5.23E-02
NA

1.34E-03
5.82E-04
B.53E-04
3.48E-02
4.84E-04
1.44E-02
5.53E-01
209E-05
2.25E-03
1.37E-04
9.10E-03
142E-02
5.99E-06
314E-03
1.47E-04

NA
255Et01
1 .74E-03
t .49E-04
1.59E-03
3.98E-06

Total
Hazard

Index

1.14E-04
1.38E-03
3.13E-04

NC
5.34E-03
1.63E-03

NC
1 .50E-04

NC
128E-03
349E-05

NC
NC

4.20E-03
3.61 E-03
1.01E-02

NC
NC

5.42E-02
NC

1.39E-03
6.79E-04
7.51 E-04
3.81E-02
4.93E-04
1.63E-02
6.28E-01
2.17E-04
2.30E-03
1 86E-04
1.11E-02
1 42E-02
7.62E-06
3.23E-03
1.S2E-04

NC
2.58Et01
1.91 E-03
2.89E-04
1.92E-03
9.18E-08
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POTENTIAL HAZARD INDEX • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR International
Page 6 o!7

Conitlhnnl

1 .1 .2.2-Telrachloroelhane
t ,4-Oichlorobenzene
2,4,5-TP (Silvex)
2.4.6-Thchlorophenol
2.4-Dichlorophenol
2-Chlotophenol
2-Nilroaniline
3-MelhylphenoV4-Melhy1prionol
4.4 -DDE
4-ChlOfoaniline
4-Melhyl-2-pentanone
4 Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)lluoranlhone
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Tians 1.2 Oichloroelhene
delta-BHC
zthytbenzene
Heplachlor
Heplachlor epoxide
Molybdenum
Naphthalene
Nickel
Nilrobenzene
Penlachlorophenol
Phenol
Tetrachloroolhene
Toluene
Tolal 2,3,7,B-TCDD TEQ
Total PCBs
frichloroelhene
Vanadium
Vinyl chloride
Zinc

Rafentnc*
HO

(Mf tnofL)

1.14E-04
1.38E-03
313E-04

NC
534E-03
163E-03

NC
1.50E-04

NC
128E-03
3.49E-05

NC
NC

420E43
381E-03
I.OtE-02

NC
NC

5 42E-02
NC

139E-03
6.79E-04
751E-04
3B1E-02
493E-04
1 63E-02
6 28E-OI
2.17E-04
230E-03
18SE-04
1 116-02
1426-02
762E-06
3 23E-03
1.52E-04

NC
256E<01
1 9IE-03
2896-04
192E-03
9.1 BE -08

Totil HI:

Fill Arc* 0
EE-05

EPC (man.)

3906-01

1 606(00

840E03

1. 106-01

6 20E-01

3.60E-04

4506-01
390E-01

380E-OI

1 78E07

HQ(«)

NC
NC

406E-05
NC
NC
NC
NC
NC
NC

682E04
NC
NC
NC
NC
NC

369E-04
NC
NC
NC
NC

287E-04
NC
NC

457E-06
NC
NC
NC

325E-05
299E-04

NC
NC
NC

965E-07
NC
NC
NC
NC
NC
NC
NC
NC

1.72E-03

EEQ-106
EPC (matt.)

830E-03

360E-04

HO (a)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

EEO-107
EPC (man.)

8506-01

3606*00
6 ME 01

240E.OO

2306(01
1306*00

600E-03

3706(00

430E.OO

1.70E-02

2106*00

1016(00
1 406*01
1 706-01
8506*00
360E-06

200E-01
330E-01
410E-02

HO (a)

NC
3.92E-04

NC
NC

640E-03
343E-04

NC
120E-04

NC
980E03
1.51E-05

NC
NC
NC
NC

1 24E-02
NC
NC
NC
NC

1.99E-03
NC
NC

218E-O4
NC
NC
NC
NC

I81E-03
NC
NC

478E-03
3.S6E-OS
183E-04
4.30E-04

NC
NC

1 27E-04
318E-05
262E-OS

NC
3.S9E-02

Total

NC
3.92E-04
406E-05

NC
640E-03
343E-04

NC
1 20E-04

NC
105E-02
1 51E-05

NC
NC
NC
NC

1 28E-02

NC
NC
NC
NC

228E03
NC
NC

22IE-O4
NC
NC
NC

325E-05
I.9IE-03

NC
NC

478E-03
365E05
1 83E 04
430E-04

NC
NC

1 27E-04
318E-05
262E-05

NC
4.ME-02

Fill Ara* H
EE-01

EPC (ma/L)

120E-02
220E»00

270E-01

I.SOEtOO

150E400

520E-03
1 20E.OO

1 80E<00

230E400

335E.OO

457E08

HQ{.)

4.57E-07
1.01E-03

NC
NC
NC
NC
NC
NC
NC

767E-04
NC
NC
NC
NC
NC

5.03E-03
NC
NC
NC
NC

555E-04
NC
NC
NC

296E-04
NC
NC
NC

177E-03
NC
NC

1.5BE-02
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.53E-02

EE-02
BPC(mo/U

635E-01

465E-01
370E-01

1.35E-02

7.75E-01

495E-04
105E-OI
125E.OO
225EtOO

435E»00
425E-01

440E03

1 95E 01

S65E02
6SOE01
3 15E 01

495E-02

HQ(.)

NC
293E-04

NC
NC

6S8E-04
NC
NC
NC
NC

3.30E-04
NC
NC
NC

1.47E-04
I.50E4J3
755E-03

NC
NC
NC
NC

201E-03
962E-05

NC
NC
NC
NC

9.21E-04
NC

1 50E-04
NC

20BE-04
3076-03
8 OOE-07

NC
NC
NC
NC

314E05
NC
NC
NC

1.70E-OJ

EE-03
EPC (mgn.)

502E-08

HQ(i)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Toll)

457E-07
1 31E-03

NC
NC

65BE-04
NC
NC
NC
NC

1 10E-03
NC
NC
NC

1.47E-04
1.50E-03
1 26E-02

NC
NC
NC
NC

257E-03
982E-05

NC
NC

298E-04
NC

9.21E-04
NC

1 92E-03
NC

208E-04
189E02
800E07

NC
NC
NC
NC

314E-05
NC
NC
NC

4.23E02

Notes:
•• Not a constituent ol potential concern In (his
area/medium.
EPC - Exposure Point Concentration
Ml - Hazard Index.
HO -Hazard Quotient
NC - Not Calculated, no dose -response value or not a
constituent ol polenllal concern In this area/medium
(a) • HO. divided by the number ol wells In this area

MLE construction groundwaler xts\nc scale
December 29,2000
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TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

Constituent

1 , 1 .2.2-Telrachloroelhane
1.4 Dichlcxobenzene
2.4,5-TP (Silvex)
2,4.6-Titchtorophenol
2,4-Dfchlorophenol
2-Chlorophenol
2-Nilroanlllne
3-Melhylphenol/4-Memylphenol
4.4 -DDE
4-ChloroanHlne
4-Melhyl-2-pentanone
4 Nilroanilmo
alpha BHC
Antimony
Aisenlc
Benzene
Benzo<k)lluoranlheno
bela-BHC
3adnnum
Carbazole
Chlorobenzene
Chlorolonn
Cis/Trans- 1 ,2-Dichloroelhene
della-BHC
Elhyl benzene
Heptachtor
Heptachlor epoiide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachloiophenol
Phenol
Telrachloroelhene
Toluene
Total 2,3,7,8-TCOD TEO
Total PCBs
Trichloroelhene
Vanadium
Vinyl chloilde
Zinc

Reference
HQ

(p*rma/L)

t HE-04
1.38E-03
313E-04

NC
534E-03
1 63E-03

NC
I50E-04

NC
I28E-03
349E-05

NC
NC

420E-03
361E-03
101E-02

NC
NC

5.42E-02
NC

139E-03
6.79E-04
751E-04
3 81 E -02
4 93E-04
1.63E-02
626E01
217E-04
230E-03
I.ME -04
1.1 IE-02
1.42E-02
7.62E-06
3.23E-03
152E-04

NC
256E.01
1.91E-03
289E-04
1 92E-03
9I8E-06

Tolil HI:

Fill Area 1
AA-I-S1

EPC (man.)

22IE.OO

325E.OO

455E-01

515E«00

725E-01

735E-OI

HQ(.)

NC
509E-04

NC
NC
NC
NC
NC
NC
NC

693E-04
NC
NC
NC
NC
NC

764E-04
NC
NC
NC
NC

1 I9E-03
NC

908E-OS
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2 35E-04
NC

3.48E-03

AA-I-S2
EPC (mart.)

215E«00

351E01

613E-02
1206^)3

363E-02

166E.OO

405E-OI

4 40E»00

104E-OI

2.00E-01
183EtOI

"°">

NC
496E04

NC
NC
NC
NC
NC
NC
NC

748E-05
NC
NC
NC
NC
NC

I03E-04
NC
NC

328E-04
NC

384E-04
NC

507E-05
NC
NC
NC
NC
NC
NC

I36E-04
NC
NC
NC
NC
NC
NC
NC

330E-05
NC

639E-05
280E-05
1. TOE-03

ee-12
EPC (man.)

2 20E-03
I40E.OO

240E-03

6BOE-01

350E-03
I40E«00

250E-03
S60E-03

305E-08

HOW

NC
NC
NC
NC
NC
NC
NC
NC
NC

298E-04
NC
NC
NC
NC
NC

1.14E-03
NC
NC
NC
NC

324E-04
NC
NC
NC
NC

68IE-06
S86E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.3IE-03

EE-13
EPC (matt.)

4.74E-08

HQCl)

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

EE-14
EPC (man.)

t.40E»OI

1 80E«00

1 10E-03

750E-OI

1.00E-03

260E-02
380E<00

330E-OI

7.69E-07
S.88E-03

JJOi-l

NC
323E-03

NC
NC
NC
NC
NC
NC
NC

3.84E-04
NC
NC
NC
NC
NC

1.26E-03
NC
NC
NC
NC

879E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.80E-04
NC
NC
NC
NC

2SIE-02
NC
NC
NC
NC

J.18E-OJ
Notes

EE-1S
EPC (man.)

430E-OI

-

-

HQ(«)

NC
9.91 E-OS

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

«.»1E-05

ToUl

NC
4.33E-03

NC
NC
NC
NC
NC
NC
NC

145E-03
NC
NC
NC
NC
NC

327E-03
NC
NC

328E-04
NC

278E-03
NC

14IE-04
NC
NC

68IE-06
586E-04

NC
NC

136E-04
NC

780EO4
NC
NC
NC
NC

251E-02
330E-05

NC
299E-04
2806-05
).«2E-02

Fill ArM L
EE-109

EPC (man.)

260E02

550E-02

430E.OO
4.40E-02

..

7.60E-02

1 80E*02

..

H0(l)

NC
NC
NC
NC

1.39E-04
NC
NC
NC
NC

7.03E-05
NC
NC
NC
NC

1.55E-02
4.43E-04

NC
NC
NC
NC
NC

5.16E-05
NC
NC
NC
NC
NC
NC
NC

33SE-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.97E-OJ

•• Not a consliluenl ol potential concern In this
area/medium
EPC • Exposure Point Concentration
HI - Hazard Index
HO - Hazard Quotient
NC - Not Calculated, no dose-response value or not a
consliluenl ol potential concern In this area/medium
(a) - HO divided by the number of wells In this area

MLE i/ :lion groundwaler xljW; scale
er 29,2000
Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

[[Receptor:

Receptors Evaluated:

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF TRENCH AIR !

Assumed
Value Units

Calculated]
Value j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction'Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

1.5
70
6
20
1
1

70

(ma air/hour)
(kQ)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/1(yrs) =
(years)

8.00E+00
5.48E-02
1.43E-02
1.00E+00

00o

MLE construction trench air.xls\assum
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Revision 0



ENSR International
Page 3 of 7

TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER • MLE
TRENCH AIR

Constituent
1 ,1 ,2,2-Tetrachloroethane
4 -Methyl-2 -pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk

(per mg/mS)
2.72E-05

NC
1 .03E-06

NC
7.13E-06

NC
NC

268E-07
NC

8.05E-07
2.07E-06

Total:
Notes:

Fill Area Q
EE-OS

EPC (mg/ntf)

--
298E-03
1 .55E-02

--
•-

8.51 E-03
-•
--

Risk (a)
NC
NC

1 .54E-09
NC
NC
NC
NC
NC
NC
NC
NC

1.54E-09

EEQ-107
EPC (mg/m3)

1.25E-01
1.00E-01
1.07E-01

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

Risk (a)
NC
NC

518E-08
NC
NC
NC
NC

5.50E-10
NC

1.05E-08
1.34E-09
6.42E-08

Total
NC
NC

5.33E-08
NC
NC
NC
NC

5.50E-10
NC

1.05E-08
1 .34E-09
8.57E-08

Fill Area H
EE-01

EPC (mo/mS)
2.80E-04

••
4.08E-02
3.00E-02

-
4.19E-02
5.02E-02

--

Risk (a)
3.81E-09

NC
2.10E-08

NC
NC
NC
NC
NC
NC
NC
NC

2.48E-08

EE-02
EPC (mg/m3)

-
609E-02
1.09E-01
1.16E-02

••
4.26E-03

--
6.48E-03

Risk (a)
NC
NC

315E-08
NC

4156-08
NC
NC
NC
NC

2.61 E-09
NC

7.56E-OB

Total
3.81 E-09

NC
5.25E-08

NC
4.15E-08

NC
NC
NC
NC

2.61 E-09
NC

1.00E-07

-- Not a constituent of potential concern In this area/medium
EPC • Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Risk divided by number of wells in this area.

00

MLE construction trench air.xls\c scale
December 29, 2000
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent
1 , 1 ,2,2-Tetrachloroelhane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk

(per mg/m3)
2.72E-05

NC
1.03E-06

NC
7.13E-06

NC
NC

2.68E-07
NC

805E-07
2.07E-06

Total:

Fill Area 1
AA-I-S1

EPC (mg/m3)

1.23E-02
1.29E-OI

..
2.32E-02

Rlik
NC
NC

3.18E-09
NC
NC
NC
NC
NC
NC
NC

1 20E-08
1.52E-08

AA-I-S2
EPC (mg/m3)

1.66E-03
4.14E-02

-•
--

1.36E-02
6.32E-03

Risk
NC
NC

4.29E-10
NC
NC
NC
NC
NC
NC

2.74E-09
3.27E-09
6.43E-09

EE-12
EPC (mg/m3)

--
--

1 .84E-02
3.50E-02

--
--

Risk
NC
NC

4.76E-09
NC
NC
NC
NC
NC
NC
NC
NC

4.76E-09

EE-14
EPC (mg/rr.3)

203E-02
9.49E-02

--
--
--
-
--

Risk
NC
NC

5.25E-09
NC
NC
NC
NC
NC
NC
NC
NC

5.25E-09

Total
NC
NC

1.36E-08
NC
NC
NC
NC
NC
NC

2.74E-09
1.53E-08
3.16E-08

L
EEQ-109

EPC (mg/m3)
--
--

1.19E-03
-

2.08E-03
•-
--

Risk
NC
NC

123E-09
NC

1.48E-08
NC
NC
NC
NC
NC
NC

1.61E-08
Notes:
•- Not a constituent of potential concern in this area/n
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not f
(a) • Risk divided by number of wells in this area.
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - MLE

Unit inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose MLE Construction Worker Dally Dose-inh Index •
Constituent (mg/m° air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Toluene 1 .OOE+00
Trichloroethene 1 .OOE+00
Vinyl chloride 1. OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02
1.70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA
9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03

NA
9.39E-03

NA NC
9.39E-03 4.11E-01
9.39E-03 5.53E+00
9.39E-03 1.65E+00
9.39E-03 1.09E+02
9.39E-03 3.28E-02
9.39E-03 1.10E+01
9.39E-03 8.24E-02
9.39E-03 8.24E-02

NA NC
9.39E-03 3.29E-01

ENSR International
Page 5 of 7
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - MLE
TRENCH AIR

Conallluant
1,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HO

(per mg/m3)
NC

4.11E-01
5.53E+00
1.65E+00
1.09E+02
3.28E-02
1.10E+01
8.24E-02
8.24E-02

NC
3.29E-01

Total HI:

Fill Area Q
EE-05

EPC (mg/m3)

--
2.98E-03
1 55E-02

851E-03
-•
-
--

HQ(»)
NC
NC

8.23E-03
1 .27E-02

NC
NC

4.67E-02
NC
NC
NC
NC

6.76E-02

EEQ-107
EPC (mg/m3)

1.25E-01
1.00E-01
1.07E-01

--

-
4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

HQ(a)
NC

2.56E-02
277E-01
8.83E-02

NC
NC

2.51E-01
1.69E-04
923E-03

NC
2.13E-04

6.52E-01

Total
NC

256E-02
2.85E-01
1.01E-01

NC
NC

2.98E-01
1.69E-04
9.23E-03

NC
2.13E-04

7.19E-01

Fill Area H
EE-01

EPC (mg/m3)
2.80E-04

4.06E-02
3.00E-02

4.19E-02
5.02E-02

-

--

_HO£L

NC
NC

1.12E-01
246E-02

NC
6.88E-04
2.75E-01

NC
NC
NC
NC

4.13E-01

EE-02
EPC (mg/m3)

--
6.09E-02
1.09E-01
1.16E-02

4.26E-03
-
--

6.48E-03
--

_HQ&_
NC
NC

1.68E-01
8.93E-02
6.36E-01

NC
2.33E-02

NC
NC
NC
NC

9.17E-01

Total
NC
NC

2.81 E-01
1.14E-01
6.36E-01
8.88E-04
2.98E-01

NC
NC
NC
NC

1.33E+00
Notes:
-• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) - HO divided by number of wells In this area.
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER • MLE
TRENCH AIR

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroelhene
Vinyl chloride

Reference
HQ

(per mg/m3)
NC

4.1 IE-01
5.53E+00
1 65E+00
1.09E+02
3.28E-02
1.10E+01
8.24E-02
8.24E-02

NC
3.29E-01

Total HI:

Fill Area 1
AA-I-S1

EPC (rng/mS)
--
--

I.23E-02
1.29E-01

-•
••

--

2.32E-02

HQ
NC
NC

1 .70E-02
5.29E-02

NC
NC
NC
NC
NC
NC

1.91E-03
7.18E-02

AA-I-S2
EPC(mg/m3)

•-

1.66E-03
4.14E-02

--

1.36E-02
6.32E-03

HQ
NC
NC

2.29E-03
1.70E-02

NC
NC
NC
NC
NC
NC

5.20E-04
1.99E-02

EE-12
EPC (mg/m3)

--

1.84E-02
3.SOE-02

•-
--

••

HQ

NC
NC

2.54E-02
1.44E-02

NC
NC
NC
NC
NC
NC
NC

3.98E-02

EE-14
EPC (mg/m3)

2.03E-02
9.49E-02

-•
--

--

--
••

HQ
NC
NC

2 81 E-02
3.90E-02

NC
NC
NC
NC
NC
NC
NC

6.71 E-02

Total
NC
NC

728E-02
1.23E-01

NC
NC
NC
NC
NC
NC

2.43E-03
1.99E-01

Fill Are* L
EEQ-109

EPC(mg/m3)

1.19E-03
--

2.08E-03

-

-

HQ
NC
NC

6.S8E-03
NC

2.27E-01
NC
NC
NC
NC
NC
NC

2.34E-01

Notes:
- Not a constituent of potential concern in this area/n
EPC • Exposure Point Concentration.
HI - Hazard Index.
HQ • Hazard Quotient.
NC - Not Calculated, no dose-response value or not
(a) • HQ divided by number of wells In this area.
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MLE construction trench alr.xls\nc scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptors Evaluated

[[Receptor 3: RME Trespassing Te

ASSUMPTIONS FOR TRESPASSING TEEN - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated I
Value i

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

100
0.02
3677

47
26
11
11
70

1.00E-06

(mg soil/day)
(mg/cm*)
(cm")
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

0.07123288
0.15714286
1 .OOE+00

22-Dec-OO

00

RME teen soil.xls\assum
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer AODing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor RME Trespassing Teen Daily Dose-Ing. RME Trespassing Teen Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3.7.8-TCDD TEQ
Total PCBs

(mg/kg soil)
1.00E+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

Factor
0.3

0.29
NA

0.29
0.5

0.83

Factor (mg/kg-day)"'
0.001
0.02

NA
0.02
0.05
0.04

1.50E+00
7.30E+00

NA
7.30E+00
1.50E+05
2.00E+00

(mg/kg-day)
7.14E-09
6.91 E-09

NA
6.91 E-09
1.19E-08
1 .98E-08

(mg/kg-day)
7.14E-09
6.91 E-09

NA
6.91 E-09
1.19E-08
1 98E-08

(mg/kg-day)
1.75E-11
3.50E-10

NA
3.50E-10
8.76E-10
7.01E-10

(mg/kg-day)
1.75E-11
3.50E-10

NA
3.50E-10
8.76E-10
7.01 E-10

Ingestion Dermal Contact
1.07E-08
5.04E-08

NA
5.04E-08
1.79E-03
3.95E-08

2.63E-11
2.56E-09

NA
2.S6E-09
1.31E-04
1.40E-09

Cancer Risk
1.07E-08
5.30E-08

NC
5.30E-08
1.92E-03
4.09E-08

"O
00

ENSR international RME tee^ ~oil.xls\cancer
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/kg)

1.07E-08
5.30E-08

NC
5.30E-08
1.92E-03
4.09E-08

Fill Area H
EPC (mg/kg) | Risk

6.40E+01

1.30E-03
1 .52E+00

6.88E-07
NC
NC
NC

2.49E-06
6.22E-08

Fill Area 1
EPC (mg/kg) | Risk

2.20E+00
1 .30E+04

1 .20E-02
1.21E+02

NC
1.17E-07

NC
NC

2.30E-05
4.97E-06

Total:J[ 3.24E-06 || 2.81 E-05

Fill Area L
EPC (nig/kg)

3.70E+01
7.00E+00

1 .30E+00

1 .07E+00

Risk
3.98E-07
3.71 E-07

NC
6.89E-08

NC
4.38E-08
8.81 E-07

Notes:
•- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated.

RME teen soil.xls\c scale
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOOENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME

ENSR International
Page 4 o(5

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anlhracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

In Soil Adjustment Adjustment Dose RME Trespassing Teen Daily Dose-Ing. RME Trespassing Teen Daily Dose-Der.
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1.00E+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

0.3
NA

1
NA
NA

0.83

0.001
NA

0.002
NA
NA

0.04

3.00E-04
NA

3.70E-02
NA
NA

2.00E-05

4.55E-08
NA

1.52E-07
NA
NA

1.26E-07

4.55E-08
NA

1.52E-07
NA
NA

1.26E-07

1.11E-10
NA

2.23E-10
NA
NA

4.46E-09

1.11E-10
NA

2.23E-10
NA
NA

4.46E-09

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact
1 .52E-04

NA
4.10E-08

NA
NA

6.29E-03

3.72E-07
NA

6.02E-09
NA
NA

2.23E-04

Total
Hazard

Index
1 .52E-04

NC
4.10E-06

NC
NC

6.51 E-03

RMF -n 8oll.xls\noncancer iber 29, 2000
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS

I

ENSR International
Page 5 of 5

Constituent
Arsenic
Benzo(a)pyrene
Copper
D!benzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference
HQ (per mg/kg)

1.52E-04
NC

4.10E-06
NC
NC

6.51 E-03
Total HI:

Fill Area H
EPC (mg/kg)

6.40E+01

1.30E-03
1 .52E+00

HQ
9.72E-03

NC
NC
NC
NC

9.90E-03
1.96E-02

Fill Area 1
EPC (mg/kg)

2.20E+00
1.30E+04

1.20E-02
1.21E+02

HQ
NC
NC

5.33E-02
NC
NC

7.90E-01
8.43E-01

Fill Area L
EPC (mg/kg)

3.70E+01
7.00E+00

1.30E+00

1 .07E+00

HQ
5.62E-03

NC
NC
NC
NC

6.97E-03
1.26E-02

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.

RME teen soil.xlsVnc scale
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SAUGET AREA 1 • EE/CA AND RI/FS
RME

ENSR International
Page 1 of 4

Receptor 1:

Receptors Evaluated:

____________RME Trespassing Teen

ASSUMPTIONS FOR
INHALATION OF

TRESPASSING TEEN • RME
OUTDOOR AIR PARTICULATES

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

1.2 (m^ air/hour)
47 (kg)
2 (hrs/day) = 2.00E+00
26 (days)/365 (days) = 7.12E-02
11 (yrs)/70(yrs) = 1.57E-01
11 (yrs)/11(yrs) = 1.00E+00
70 (years)

-uI
10

RME- outdoor alr.xls\assum
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - RME

ENSR International
Page 2 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m° air) Factor

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor RME Trespassing Teen Dally Dose - Inh. Cancer Risk -
(mg/kg-day)" (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)pyrene
Copper
Dlbenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1 .OOE+00
1.00E+00

1
1

NA
1
1
1

1.50E+01
3.10E+00

NA
3.10E+00
1 .50E+05
2.00E+00

5.72E-04
5.72E-04

NA
5.72E-04
5.72E-04
5.72E-04

5.72E-04
5.72E-04

NA
5.72E-04
5.72E-04
5.72E-04

8.57E-03
1.77E-03

NC
1 .77E-03

8.57E+01
1.14E-03

TJ
I

(£)
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December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - RME

ENSR International
Page 3 of 4

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/m3)

8.57E-03
1.77E-03

NC
1.77E-03
8.57E+01
1.14E-03

Total:

Fill Area H
EPC (mg/m3)

8.11E-08

1.65E-12
1.93E-09

Risk
6.95E-10

NC
NC
NC

1.41E-10
2.20E-12
8.38E-10

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.

Fill Area 1
EPC (mg/m3)

3.64E-09
2.15E-05

1.99E-11
2.01 E-07

Risk
NC

6.46E-12
NC
NC

1.70E-09
2.30E-10
1.94E-09

Fill Area L
EPC (mg/m3)

3.13E-08
5.91 E-09

1.10E-09

9.04E-10

Risk
2.68E-10
1.05E-11

NC
1.95E-12

NC
1.03E-12
2.S2E-10

I
IO
CO

RME (pen outdoor air.xls\c scale
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SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - RME

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose Trespassing Teen Daily Dose-inh Index •
Constituent (mg/m" air) Factor (mg/kg-day)___(mg/kg-day) (mg/kg-day) Inhalation
Arsenic
Benzo(a)pyrene
Copper
Dlbenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC

-o

RME teen outdoor air.xls\noncancer
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptors Evaluated:

Receptor 1:________________RME Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - RME
INHALATION OF OUTDOOR AIR -VOCs

Assumed
Value Units

Calculated i
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

1.2
47
2
26
11
11
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/11(yrs) =
(years)

2.00E+00
7.12E-02
1.57E-01
1.00E+00

u>
in

RME '-in outdoor air voc.xls\assumT
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Trespassing Teen Daily Dose • Inn. Cancer Risk -
(mg/nrVair) Factor (mg/kg-day)'' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

5.72E-04
NA

5.72E-04
NA

3.77E-04
NA
NA

5.72E-04
NA

5.72E-04
5.72E-04

5.72E-04
NA

5.72E-04
NA

3.77E-04
NA
NA

5.72E-04
NA

5.72E-04
5.72E-04

1.16E-04
NC

4.40E-06
NC

3.04E-05
NC
NC

1.14E-06
NC

3.43E-06
8.80E-06

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

ENSR International
Page 3 of 5

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Rltk (per mg/m3)

1.16E-04
NC

4.40E-06
NC

3.04E-05
NC
NC

1.14E-06
NC

3.43E-06
8.80E-06

Total:
Notes:

Fill Area G (a)
EPC (mg/m3)

--
9.50E-06
1.40E-04
9.50E-05

--
--

6.90E-06
1.50E-05
3.40E-04
1 .70E-05
2.30E-05

Risk
NC
NC

6.16E-10
NC
NC
NC
NC

1.71E-11
NC

5.83E-11
2.02E-10
8.94E-10

Fill Area H (a)
EPC (mg/m3)

2.50E-07
--

1 .40E-04
1.60E-04
2.50E-05
1.20E-04
1.30E-05

--
--

7.00E-06
--

Risk
2.90E-1 1

NC
6.16E-10

NC
7.59E-10

NC
NC
NC
NC

2.40E-1 1
NC

1.43E-09

Fill Area 1 (a)
EPC (mg/m3)

--
--

1.20E-04
8.10E-04

--
--
--
--
--

6.40E-05
2.30E-03

Risk
NC
NC

5.28E-10
NC
NC
NC
NC
NC
NC

2.19E-10
2.02E-08

Fill Area L (a)
EPC (mg/m3)

--
--

1.00E-06
--

1.40E-06
--
--
--
--
--
--

Risk
NC
NC

4.40E-12
NC

4.25E-11
NC
NC
NC
NC
NC
NC

2.10E-08 || 4.69E-11

•• Not a constituent of potential concern In this area/medium.
NC - Not Calculated.
(a) - Maximum outdoor air concentration from this area.

<J3

RME teen outdoor air voc.xlsVc scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment • Dose Trespassing Teen Daily Dose-lnh
(mg/nV air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02
1.70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03

NA
3.64E-03

NA
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03
3.64E-03

NA
3.64E-03

Hazard
Index -

Inhalation

NC
1.59E-01

2.14E+00
6.37E-01
4.23E+01
1.27E-02

4.24E+00
3.19E-02
3.19E-02

NC
1.27E-01

ENSR International
Page 4 of 5
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TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

ENSR International
Page 5 of 5

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
1.59E-01
2.14E+00
6.37E-01
4.23E+01
1.27E-02
4.24E+00
3.19E-02
3.19E-02

NC
1.27E-01

Total HI:

Fill Area Q (a)
EPC (mg/md)

--
9.50E-06
1.40E-04
9.50E-05

-•
••

6.90E-06
1.50E-05
3.40E-04
1.70E-05
2.30E-05

HQ
NC

1.51E-06
3.00E-04
6.05E-05

NC
NC

2.93E-05
4.79E-07
1.08E-05

NC
2.93E-06
4.0SE-04

Fill Area H (a) I
EPC (mg/m3)

2.50E-07
--

1.40E-04
1.60E-04
2.50E-05
1.20E-04
1.30E-05

--
--

7.00E-06
--

Fill Area 1 (a)
HQ || EPC(mQ/m3)
NC
NC

3.00E-04
1.02E-04
1.06E-03
1.53E-06
5.52E-05

NC
NC
NC
NC

1.52E-03

--
--

1.20E-04
8.10E-04

--
--
--
--
--

6.40E-05
2.30E-03

HQ
NC
NC

2.57E-04
5.16E-04

NC
NC
NC
NC
NC
NC

2.93E-04
1.07E-03

Fill Area L (a)
EPC (mg/m3)

--
-•

1.00E-06
--

1.40E-06
--
--
--
--

--

HQ
NC
NC

2.14E-06
NC

5.92E-05
NC
NC
NC
NC
NC
NC

6.14E-05
Notes:
-- Not a constituent of potential concern In this area/medium.
HI - Hazard Index.
HQ • Hazard Quotient.
NC - Not Calculated.
(a) - Maximum outdoor air concentration from this area.

RME ^n outdoor air voc.xls\nc scale
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptors Evaluated

[[Receptor 3: MLE Trespassliing Teen||

ASSUMPTIONS FOR TRESPASSING TEEN - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value

Calculated j
Units Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

50
0.02
3677

47
13
11
11
70

1.00E-06

(mg soil/day)
(rug/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)tfO(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

0.03561644
0.15714286
1 .OOE-fOO

22-Dec-OO

oo

MLE teen soil.xls\assum
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor MLE Trespassing Teen Daily Dose-Ing. Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg soil) Factor____Factor (mg/kg-day)"______ (mg/kg-day) (mg/kg-day) (mg/kg-day)____Ingestion Dermal Contact Cancer Risk
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

0.3
0.29

NA
0.29
0.5

0.83

0.001
0.02

NA
0.02
0.05
0.04

1 .50E+00
7.30E+00

NA
7.30E+00
1 .50E+05
2.00E+00

1.79E-09
1 .73E-09

NA
1 .73E-09
2.98E-09
4.94E-09

1.79E-09
1.73E-09

NA
1.73E-09
2.98E-09
4.94E-09

8.76E-12
1.75E-10

NA
1.75E-10
4.38E-10
3.50E-10

2.68E-09
1.26E-08

NA
1.26E-08
4.47E-04
9.88E-09

1.31E-11
1.28E-09

NA
1.28E-09
6.57E-05
7.01E-10

2.69E-09
1.39E-08

NC
1.39E-08
5.12E-04
1.06E-08

-o

MLFr n soll.xlsVcancer
December 29,2000
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ENSR International
Page 3 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dlbenzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/kg)

2.69E-09
1.39E-08

NC
1.39E-08
5.12E-04
1 .06E-08

Total:

Fill Area H
EPC (mg/kg)

2.28E+01

5.33E-04
6.60E-01

Risk
6.14E-08

NC
NC
NC

2.73E-07
6.99E-09
3.41 E-07

Fill Area 1
EPC (mg/kg)

6.29E-01
6.66E+03

3.34E-03
3.13E+01

Risk
NC

8.73E-09
NC
NC

1.7 IE-06
3.31 E-07
2.05E-06

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration,
NC - Not Calculated.

Fill Area L
EPC (mg/kg)

3.33E+01
2.30E+00

4.55E-01

4.90E-01

Risk
8.97E-08
3.19E-08

NC
6.32E-09

NC
5.19E-09
1.33E-07

MLE teen soil.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE

Constituent

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

In Soil Adjustment Adjustment
(mg/kg-soll) Factor Factor

Oral Chronic Chronic
Reference Average ADDder Average Hazard Hazard Total

Dose Daily Dose-Ing. MLE Trespassing Teen Dally Dose-Der. Index - Index - Hazard
(mg/kg-day) (mg/kg-day)______(mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Index

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2.3,7.8-TCDD TEQ
Total PCBs

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

0.3
NA

1
NA
NA

0.83

0.001
NA

0.002
NA
NA

0.04

3.00E-04
NA

3.70E-02
NA
NA

2.00E-05

1.14E-08
NA

3.79E-08
NA
NA

3.14E-08

5.57E-1 1
NA

1.11E-10
NA
NA

2.23E-09

5.57E-11
NA

1.11E-10
NA
NA

2.23E-09

3.79E-05
NA

1.02E-06
NA
NA

1 .57E-03

1.86E-07
NA

3.01E-09
NA
NA

1.11E-04

3.81 E-05
NC

1.03E-06
NC
NC

1.68E-03

o
UJ

MLE lQen soil.xlsVnoncancer
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TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
HO (per mg/kg)

3.81 E-05
NC

1 .03E-06
NC
NC

1.68E-03
Total HI:

Fill Area H
EPC (mg/kg)

2.28E+01

--
5.33E-04
6.60E-01

HQ
8.68E-04

NC
NC
NC
NC

1.11E-03

Fill Area 1
EPC (mg/kg)

6.29E-01
6.66E+03

--
3.34E-03
3.13E+01

HQ
NC
NC

6.84E-03
NC
NC

5.27E-02
1.98E-03 )| 5.95E-02

Fill Area L
EPC (mg/kg)

3.33E+01
2.30E+00

--
4.55E-01

--
4.90E-01

HQ
1.27E-03

NC
NC
NC
NC

8.25E-04
2.09E-03

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
HI • Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.

MLE teen soil.xls\nc scale
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

[[Receptor 1: MLE Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - MLE
INHALATION OF OUTDOOR AIR PARTICULATES

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

1.0 (mj air/hour)
47 (kg)
2 (hrs/day) = 2.00E+00
13 (days)/365 (days) = 3.56E-02
11 (yrs)/70(yrs) = 1.57E-01
11 (yrs)/11(yrs)= 1.00E+00
70 (years)

T3
I
oui

MLE »"o.n outdoor air.xls\assum
December 29,2000
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - MLE

ENSR International
Page 2 of 4

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total RGBs

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Trespassing Teen Dally Dose • Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day)"1 (mg/kg-day) (rng/kg-day) Inhalation

1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1 1.50E+01
1 3.10E+00

NA NA
1 3.10E+00
1 1 .50E+05
1 2. OOE+00

2.38E-04
2.38E-04

NA
2.38E-04
2.38E-04
2.38E-04

2.38E-04
2.38E-04

NA
2.38E-04
2.38E-04
2.38E-04

3.57E-03
7.38E-04

NC
7.38E-04
3.57E+01
4.76E-04

MLE teen outdoor air.xlsVcancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - MLE

Ensr International
Page 3 of 4

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/m3)

3.57E-03
7.38E-04

NC
7.38E-04
3.57E+01
4.76E-04

Total:

Fill Area H
EPC (mg/m3)

2.89E-08

6.75E-13
8.36E-10

Risk
1.03E-10

NC
NC
NC

2.41E-11
3.98E-13
1.28E-10

Fill Area 1
EPC (mg/m3)

1.04E-09
1.10E-05

5.53E-12
5.18E-08

Risk
NC

7.69E-13
NC
NC

1.98E-10
2.47E-11
2.23E-10

Fill Area L
EPC (mg/m3)

2.81 E-08
1.94E-09

3.84E-10

4.14E-10

Risk
1.01E-10
1.43E-12

NC
2.84E-13

NC
1.97E-13
1.02E-10

Notes:
- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated.

-oI

MLE,' -i outdoor air.xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - MLE

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose Trespassing Teen Daily Dose-inn Index -
Constituent (mg/nVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

.OOE-fOO

.OOE-fOO

.OOE+00

.OOE-fOO

.OOE+00

.OOE+00

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC

TJI
ooo

MLE teen outdoor air.xlsVnoncancer
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptors Evaluated:

Receptor 1:________________MLE Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - MLE
INHALATION OF OUTDOOR AIR -VOCs

Assumed
Value Units

Calculated i
Value j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

1.0 (nY* air/hour)
47 (kg)
2 (hrs/day) = 2.00E+00
13 (days)/365 (days) = 3.56E-02
11 (yrs)/70(yrs) = 1.57E-01
11 (yrs)/11(yrs)= 1.00E+00
70 (years)

-o
I
o
<JD

MLE t«en outdoor air voc.xls\assum
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Trespassing Teen Dally Dose - Inh. Cancer Risk -
Constituent (mg/nVair) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation
1 , 1 ,2,2-Tetrachloroethane 1 .OOE+00
4-Methyl-2-pentanone 1 .OOE+00
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Trichloroethene 1 .OOE+00
Vinyl chloride 1. OOE+00

1
NA

1
NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

2.38E-04
NA

2.38E-04
NA

1 .57E-04
NA
NA

2.38E-04
NA

2.38E-04
2.38E-04

2.38E-04
NA

2.38E-04
NA

1.57E-04
NA
NA

2.38E-04
NA

2.38E-04
2.38E-04

4.83E-05
NC

1.83E-06
NC

1 .27E-05
NC
NC

4.76E-07
NC

1.43E-06
3.67E-06

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

ENSR International
Page 3 of 5

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk (per mg/m3)

4.83E-05
NC

1.83E-06
NC

1.27E-05
NC
NC

4.76E-07
NC

1.43E-06
3.67E-06

Total:

Fill Area G (a)
EPC (mg/m3)

--
9.40E-07
1.20E-05
9.70E-06

--
--

7.00E-07
1 .70E-06
3.20E-05
1.60E-06
4.60E-06

Risk
NC
NC

2.20E-1 1
NC
NC
NC
NC

8.10E-13
NC

2.29E-12
1.69E-11
4.20E-11

Fill Area H (a)
EPC (mg/m3)

5.50E-08
--

2.70E-05
2.40E-05
2.60E-06
1.70E-05
1.50E-06

--
1.20E-06

-•
--

Risk
2.66E-12

NC
4.95E-11

NC
3.29E-11

NC
NC
NC
NC
NC
NC

Fill Area 1 (a)
EPC (mg/m3)

--
--

7.90E-08
2.90E-05

--
--
--
--
--

1.90E-06
7.10E-05

Risk
NC
NC

1.45E-11
NC
NC
NC
NC
NC
NC

2.72E-12
2.60E-10

8.51 E-11 II 2.78E-10
Notes:

Fill Area L (a)
EPC (mg/m3)

--
--

3.00E-07
--

4.30E-07
--
--
--
--
--
--

Risk
NC
NC

5.50E-13
NC

5.44E-12
NC
NC
NC
NC
NC
NC

5.99E-12

-- Not a constituent of potential concern in this area/medium.
NC - Not Calculated.
(a) - Outdoor air concentration calculated from average groundwater concentration in this area.

T3I

MLE toen outdoor air voc.xls\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

-o

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose Trespassing Teen Daily Dose-inh
(mg/nVair) Factor (mg/kg-day) {mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02
1 .70E-03
5.71 E-03
8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA
1.52E-03
1.52E-03
1.52E-03
1.52E-03
1.52E-03
1.52E-03
1.52E-03
1 .52E-03

NA
1.52E-03

NA
1.52E-03
1.52E-03
1 .52E-03
1.52E-03
1 .52E-03
1.52E-03
1.52E-03
1 .52E-03

NA
1.52E-03

Hazard
Index -

Inhalation

NC
6.63E-02
8.92E-01
2.65E-01
1.76E+01
5.30E-03
1.77E+00
1.33E-02
1.33E-02

NC
5.30E-02

ENSR International
Page 4 of 5

MLE teen outdoor air voc.xls\noncancer
December 29, 2000

Revision 0



-oI

TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

ENSR International
Page 5 of 5

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Melhyl-2-pen(anone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroelhene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
6.63E-02
8.92E-01
2.65E-01
1.76E+01
5.30E-03
1.77E+00
1.33E-02
1.33E-02

NC
5.30E-02

Total HI:
Notes:

Fill Area 0 (a) || Fill Area H (a) || Fill Area) (a)
EPC (mg/m9)

--
9.40E-07
1.20E-05
9.70E-06

--
--

7.00E-07
1.70E-06
3.20E-05
1.60E-06
4.60E-06

HQ || EPC(mg/m3) | HQ || EPC(mg/m3)
NC

6.23E-08
1.07E-05
2.57E-06

NC
NC

1.24E-06
2.26E-08
4.25E-07

NC
2.44E-07
1.53E-05

5.50E-08
--

2.70E-05
2.40E-05
2.60E-06
1.70E-05
1.50E-06

--
1.20E-06

--
--

NC
NC

2.41E-05
6.37E-06
4.58E-05
901E-08
2.65E-06

NC
1.60E-08

NC
NC

7.90E-05

--
--

7.90E-06
2.90E-05

--
--
--
--
--

1.90E-06
7.10E-05

HQ
NC
NC

7.04E-06
7.70E-06

NC
NC
NC
NC
NC
NC

3.77E-06
1.85E-05

Fill Area L (a)
EPC (mg/m3)

--
--

3.00E-07
--

4.30E-07
--
--
--
--
--
--

HQ
NC
NC

2.67E-07
NC

7.58E-06
NC
NC
NC
NC
NC
NC

7.85E-06

•- Not a constituent of potential concern in this area/medium.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.
(a) - Outdoor air concentration calculated from average groundwater concentration in this area.

MLE (oo.o outdoor air voc.xls\nc scale
December 29,2000

Revision 0



SAUQET AREA 1 • EE/CA AND RI/FS
RME

ENSR International
Page 1 of 3

Receptors Evaluated

[[Receptor 3: RME Recreational Teen

ASSUMPTIONS FOR RECREATIONAL TEEN - RME
INCIDENTIAL INQESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestion Rate
Sediment on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen

100
I

2029
47
26
11
II
70

1.00E-06

(mg soil/day)
(mg/cm*)
(erf)
(kg)
(days)/365(days) =
(years)f70(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

7.12E-02
1.57E-01
1 .OOE+00

I

£

22-Dec-OO

RME rec teen sediment.xls\assum
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - RME

ENSR International
Page 2 ol 3

Oral - Soil Dermal • Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Recreational Teen Dally Dose-Ing. RME Recreational Teen Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kp) Factor Factor (mg/kg-day)'' (mg/kg-day) (mg/hg-day) (mg/kg-day) (mp/kg-day) Ingesllon Dermal Contact Cancer Risk
Arsenic 1.79E+01 0.3 0.001 1.50E+00 1.28E-07 1.28E-07 8.66E-09 8.66E-09 1.92E-07 1.30E-08 2.05E-07
Total PCBs 1.24E+00 0.83 0.04 2.00E+00 2.45E-08 2.45E-08 2.40E-08 2.40E-08 4.90E-08 4.79E-08 9.70E-08

________ ___ _____________ __________________ Total: 2.41E-07 6.09E-08 3.02E-07

I
Ln

December 29, 2000
RME -••> teen sediment. xls\cancer Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - RME

ENSR International
Page 3 of 3

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

in Sediment Adjustment Adjustment Dose RME Recreational Teen Daily Dose-Ing. RME Recreational Teen Daily Dose-Der. Index - Index - Hazard
Constituent________________(mg/kg) Factor____Factor (mp/kQ-day)______(mg/kg-day) (mg/kg-day)______(mg/kg-day) (mg/kg-day) Ingeslion Dermal Contact Index
Arsenic
Total PCBs

1.79E+01
1.24E+00

0.3
0.83

0.001
0.04

3.00E-04
2.00E-05

8.15E-07
1.56E-07

8.15E-07
1.56E-07

5.51 E-08
1.53E-07

5.51 E-08 2.72E-03
1.53E-07 7.80E-03

1.84E-04
7.63E-03

2.90E-03
1.S4E-02

Total: 1.05E-02 7.81 E-03 1.83E-02

-o
I

RME rec teen sediment.xlsVnoncancer December 29, 2000



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 3

Receptors Evaluated

[[Receptor 3: MLE Recreational Tee

ASSUMPTIONS FOR RECREATIONAL TEEN - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestlon Rate
Sediment on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen

50
I

2029
47
13
II
11
70

1 .OOE-06

(mg soil/day)
(mg/cm*)
(cm")
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

3.56E-02
1.57E-01
1 .OOE+00

22-Dec-OO
-O

MLE rac teen sediment.xls\assum
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - MLE

ENSR International
Page 2 of 3

Oral - Soil Dermal • Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Sediment Adjustment Adjustment Slope Factor MLE Recreational Teen Daily Dose-Ing. MLE Recreational Teen Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent
Arsenic
Total PCBs

(mg/kg)
1 .48E+01
4.02E-01

Factor
0.3

0.83

Factor (mg/kg-day) '
0.001
0.04

1 .50E+00
2.00E+00

(mg/kg-day)
2.64E-08
1.99E-09

(mo/kg-day)
2.64E-08
1.99E-09

(mg/kg-day)
3.58E-09
3.89E-09

(mg/kg-day)
3.58E-09
3.89E-09

Total:

Ingestion Dermal Contact
3.97E-08
3.97E-09

4.36E-08

5.36E-09
7.77E-09

1.31E-08

Cancer Risk
4.50E-08
1.17E-08

5.68E-08

"D
I

oo

December 29, 2000
MLE rec teen sediment.xls\cancer Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - MLE

ENSR International
Page 3 ol 3

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose MLE Recreational Teen Dally Dose-Ing. MLE Recreational Teen Dally Dose-Der. Index - Index - Hazard
Constituent_______________(mg/kg) Factor___Factor (mg/kg-day)______(mg/kg-day) (mg/kg-day)______(mg/kg-day) (mg/kg-day) Ingeslion Dermal Contact Index
Arsenic
Total PCBs

1.48E+01
4.02E-01

0.3
0.83

0.001
0.04

3.00E-04
2.00E-05

1.68E-07
1.26E-08

1.68E-07
1.26E-08

2.28E-08
2.47E-08

2.28E-08 5.61 E-04
2.47E-08 6.32E-04

Total: 1.19E-03

7.59E-05
1.24E-03

6.37E-04
1.87E-03

1.31E-03 2.SOE-03

-O
I

MLE rp" teen sediment.xlsVnoncancer December 29, 2000iec«i



SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptors Evaluated

[[Receptor 3: RME FisheH

ENSR International
Page 1 of 3

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

"Caiciiiated'l
Value i

Sediment Ingestion Rate RME Fisher
Sediment on Skin RME Fisher
Skin Exposed RME Fisher
Body Weight RME Fisher
Exposure Frequency RME Fisher
Exposure Duration (cancer) RME Fisher
Exposure Duration (noncancer) RME Fisher
Lifetime
Unit Conversion Factor

100 (mg soil/day)
1 (mg/cm*)

4500 (cm*)
70 (kg)
22 (days)/365(days) = 6.03E-02
30 (years)/70(years) = 4.29E-01
30 (yrs)/30(yrs) = 1 .OOE-fOO
70 (years)

1.00E-06 (kg/mg)

•o
I

NJo

22-Dec-OO

RME fisher sediment.xls\assum
December 29, 2000

Revision 0



ENSR International
Page 2 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INQESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Sediment Adjustment Adjustment Slope Factor RME Fisher Daily Dose-Ing. RME Fisher Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg) Factor Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Cancer Risk
Arsenic 1.79E+01 0.3 0.001 1.50E+00 1.98E-07 1.98E-07 2.98E-08 2.98E-08 2.98E-07 4.47E-08 3.42E-07
Total PCBs 1.24E+00 0.83 0.04 2.00E+00 3.80E-08 3.80E-08 8.24E-08 8.24E-08 7.60E-08 1.65E-07 2.41 E-07

Total: 3.74E-07 2.09E-07 5.83E-07

•o
I

NJ

December 29, 2000
RME fisher sediment.xls\cancer Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

Constituent (mg/kg) Factor

ENSR International
Page 3 of 3

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average Hazard Hazard Total

in Sediment Adjustment Adjustment Dose RME Fisher Dally Dose-Ing. RME Fisher Daily Dose-Der. Index - Index - Hazard
Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Index

Arsenic
Total PCBs

179E+01
1.24E+00

0.3
0.83

0.001
0.04

3.00E-04
2.00E-05

4.63E-07
8.86E-08

4.63E-07
8.86E-08

6.95E-08
1.92E-07

6.95E-08 1.54E-03
1.92E-07 4.43E-03

2.32E-04
9.61 E-03

1.78E-03
1.40E-02

Total: 5.97E-03 9.84E-03 1.58E-02

TJ

Nl
NJ

RME fisher sediment.xlsVnoncancer
December 29,2000

Revision 0



ENSR International
Page 1 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
RME

II Receptorslvaluated: I

[[Receptor 3:________________RME Fisherj

I ASSUMPTIONS FOR RECREATIONAL FISHER - RME
| INGESTION OF FISH

Fish Ingestion Rate RME Fisher
Body Weight RME Fisher
Exposure Frequency RME Fisher
Exposure Duration (cancer) RME Fisher
Exposure Duration (noncancer) RME Fisher
Lifetime

Assumed
Value Units

Calculated
Value

0.008 (kg fish/day)
70 (kg)

365 (days)/ 365 (days) = 1.00E+00
30 (yrs)/ 70 (yrs) = 4.29E-01
30 (yrs)/ 30 (yrs) = 1 .OOE+00
70 (years)

NJ
Ul

RME fish Ingestion.xls\assum
December 29, 2000

Revision 0



ENSR International
Page 2 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
RME

POTENTIAL CARCINOGENIC RISK
INQESTION OF FISH
J^C^EAJION^

Oral - Diet Oral Lifetime
Fish Fillet Absorption Cancer ADDing Average

Concentration Adjustment Slope Factor RME Fisher Daily Dose Excess Lifetime
Constituent (mg/kg) Factor (mg/kg-day)'1 (mg/kg-day) (mg/kg-day) Cancer Risk
Arsenic 4.50E-01 1 .50E+00 2.20E-05 2.20E-05 3.31 E-05

I
NJ

RME fish ingestion.xls\C
December 29, 2000

Revision 0



ENSR International
Page 3 of 3

SAUGET AREA 1 • EE/CA AND RI/FS
RME

POTENTIAL HAZARD INDEX
INQESTION OF FISH

. . . .....................................................................^^^
Fish Fillet Absorption Reference ADDing Average

Concentration Adjustment Dose RME Fisher Daily Dose Excess Lifetime
Constituent (mg/kg) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index
Arsenic 4.50E-01 1 3.00E-04 5.14E-05 5.14E-05 1.71E-01

-o
I

NJ
U1

December 29, 2000
RME fish ingestion.xlsNNC Revision 0



ENSR International
Page 1 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated

[[Receptor 3: MLE Fishe

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestion Rate MLE Fisher
Sediment on Skin MLE Fisher
Skin Exposed MLE Fisher
Body Weight MLE Fisher
Exposure Frequency MLE Fisher
Exposure Duration (cancer) MLE Fisher
Exposure Duration (noncancer) MLE Fisher
Lifetime
Unit Conversion Factor

50
1

4500
70
3
9
9

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/9(yrs) =
(years)
(kg/mg)

8.22E-03
1.29E-01
1 .OOE+00

-o
I

NJ

22-Dec-OO

MLE fisher sediment.xlsVassum
December 29, 2000

Revision 0



ENSR International
Page 2 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor MLE Fisher Daily Dose-Ing. MLE Fisher Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent____(mg/kg) Factor___Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)____Ingestlon Dermal Contact Cancer Risk
Arsenic
Total PCBs

1.48E401
4.02E-01

0.3
0.83

0.001
0.04

1.50E+00
2.00E+00

3.35E-09
2.52E-10

3.35E-09
2.52E-10

1.01E-09
1 .09E-09

1.01E-09
1.09E-09

5.03E-09
5.04E-10

1.51E-09
2.18E-09

6.54E-09
2.69E-09

Total: 5.53E-09 3.69E-09 9.22E-09

•o
I
M

December 29,2000
MLE fisher sediment.xls\cancer Revision 0



ENSR International
Page 3 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

......,....................,................................^.^

Concentration Absorption Absorption Reference ADDing Average ADDder Average Hazard Hazard Total
in Sediment Adjustment Adjustment Dose MLE Fisher Daily Dose-Ing. MLE Fisher Daily Dose-Der. Index - Index - Hazard

Constituent (mg/kg) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingesllon Dermal Contact Index
Arsenic 1.48E+01 0.3 0.001 3.00E-04 2.61E-08 2.61E-08 7.82E-09 7.82E-09 8.69E-05 2.61E-05 1.13E-04
Total PCBs 4.02E-01 0.83 0.04 2.00E-05 1.96E-09 1.96E-09 8.50E-09 8.50E-09 9.79E-05 4.25E-04 5.23E-04

Total: 1.85E-04 4.51 E-04 6.36E-04

TJ
I

NJ
00

December 29, 2000
MLE fisher sediment.xlsVnoncancer Revision 0
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ENSR International
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SAUQET AREA 1 • EE/CA AND RI/FS
MILE

L Receptors Evaluated: I

eceptor 3:_________________MLE Flsher|

! ASSUMPTIONS FOR RECREATIONAL FISHER-MLE
j INGESTION OF FISH

Fish Ingestlon Rate MLE Fisher
Body Weight MLE Fisher
Exposure Frequency MLE Fisher
Exposure Duration (cancer) MLE Fisher
Exposure Duration (noncancer) MLE Fisher
Lifetime

Assumed
Value Units

Calculated
Value

0.001 (kg fish/day)
70 (kg)

365 (days)/365 (days) = 1.00E+00
9 (yrs)/ 70 (yrs) = 1.29E-01
9 (yrs)/9 (yrs) = 1.00E+00

70 (years)

MLE fish ingestlon.xls\assum
December 29, 2000

Revision 0



ENSR International
Page 2 of 3

SAUGET AREA 1
MLE

EE/CA AND RI/FS

POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
.RECREATIONAL .FISHERi.r.MLE......................... _

Oral - Diet Oral Lifetime
Fish Fillet Absorption Cancer ADDing Average

Concentration Adjustment Slope Factor MLE Fisher Daily Dose Excess Lifetime
________(mg/kg) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) Cancer RiskConstituent

Arsenic 4.50E-01 1 1.50E+00 8.27E-07 8.27E-07 1.24E-06

Ulo

MLE fish ingestion.xls\C
December 29, 2000

Revision 0



ENSR International
Page 3 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
NILE

POTENTIAL HAZARD INDEX
INGESTION OF FISH
RECREATIONAL FISHER -MLE...........................................................^^^

Fish Fillet Absorption Reference ADDing Average
Concentration Adjustment Dose MLE Fisher Daily Dose Excess Lifetime

Constituent (mg/kg) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index
Arsenic !**B"~*====I==!4^o!:?XM=== 1 'sM^WiQjSgQe Mal^e™ 2.14E-02

December 29, 2000
MLE fish ingestion.xls\NC Revision 0



UJ
NJ

SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptor 1 :
Receptor 3:

Receptors Evaluated

RME Young Child
RME Adult

ASSUMPf iONS FOR RESIDENT lAL RECEPTORS i- RME ; | Assumed

Soil Ingestion
Soil Ingestion
Soil on Skin
Soil on Skin
Skin Exposed
Skin Exposed
Body Weight
Body Weight

INCIDENTAL INGESTION AND DERMAL CONTACT

Rate RME Young Child
Rate RME Adult

RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child
RME Adult

Exposure Frequency RME Young Child
Exposure Frequency RME Adult
Exposure Duration (cancer) RME Young Child
Exposure Duration (cancer) RME Adult
Exposure Duration (noncancer) RME Young Child
Lifetime
Unit Conversion Factor

SURFACE SOIL j j Value

200
100

0.06
0.12
2058
5729

15
70

266
266

6
24
6

70
1.00E-06

Calculated
Units Value j

(mg soil/day)
(mg soil/day)
(nig/cm*)
(mg/cm*)
(cm*)
(cm")
(kg)
(kg)
(days)/365(days) = 7.29E-01
(days)/365(days) = 7.29E-01
(years)tfO(years) = 8.57E-02
(years)/70(years) = 3.43E-01
(yrs)/6(yrs)= 1.00E+00
(years)
(kg/mg)

22-Dec-OO

soil.xls\assum
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTOR CHILD AND ADULT

ENSR International
Page 2 ol 5

Unit Oral • Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing ADDing Average ADDder ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor Young Child RME Adult Daily Dose-Ing. Young Child RME Adult Dally Dose-Der. Cancer Risk • Cancer Risk • Excess Lifetime
Constituent__________(mp/kQ soil) Factor___Factor (mg/kg-day)'' (mg/kg-day) (mp/kg-day) (mg/hg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)____Ingeslion Dermal Contact Cancer Risk
Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dleldrln
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00

0.3
0.29
0.29
0.29
0.29

1
0.29

0.001
0.02
0.02
0.02
0.02
0.01
0.02

1 .SOE+00
7.30E-01
7.30E+00
7.30E-01
7.30E+00
1 .60E+01
7.30E-01

2.50E-07
2.42E-07
2.42E-07
2.42E-07
2.42E-07
8.33E-07
2.42E-07

1 .07E-07
1.04E-07
1.04E-07
1.04E-07
1.04E-07
3.57E-07
1.04E-07

3.57E-07
3.45E-07
3.45E-07
3.45E-07
3.45E-07
1.19E-06
3.45E-07

5.14E-10
1.03E-08
1.03E-08
1.03E-08
1.03E-08
5.14E-09
1.03E-08

2.45E-09
4.91E-08
4.91 E-08
4.91 E-08
4.9 IE-08
2.45E-08
4.91 E-08

2.97E-09
5.94E-08
5.94E-08
5.94E-08
5.94E-08
2.97E-08
5.94E-08

5.35E-07
2.52E-07
2.52E-06
2.52E-07
2.52E-06
1 90E-05
2.52E-07

4.45E-09
4.33E-08
4.33E-07
4.33E-08
4.33E-07
4.75E-07
4.33E-08

5.40E-07
2.95E-07
2.95E-06
2.95E-07
2.95E-06
1.95E-05
2.95E-07

22-Dec-OO

ui
uo

December 29. 2000
soil.xIfVancer Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK • RME
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS • RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Dibenzo(a,h)anthracene
DtekMn
lndeno(1 ,2,3^d)pyrene

Reference
Risk (per mg/kg)

S.40E-07
2.95E-07
2.95E-06
2.95E-07
295E-06
1.95E-05
2.95E-07

Total:

Fill Are* N
EPC (mg/kg)

3.30E-01

1.10E-01

Rltk
NC
NC

9.74E-07
NC

3.25E-07
NC
NC

1.30E-08

Transect 3
EPC (mg/kg)

2.60E-01
4.00E-01
1 .OOE-01

Rltk
NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

1.18E-06

Transect 4
EPC (ma/kg)

4.30E+00
3.50E+00
2.81 E+00
2.30E-01

9.55E-01

Risk
NC

1.27E-06
1 .03E-05
8.30E-07
6.79E-07

NC
2.82E-07
1.34E-05

Transect 5
EPC (mg/kg)

3.40E-01

1.90E-01
1. OOE-01

Risk
NC
NC

1.00E-06
NC

5.61E-07
1 .95E-06

NC
3.S2E-06

Transect 6
EPC (mgVkg^

4.20E+00
3.60E+00
4.40E+00
3.30E-01

5.90E-01

Risk
NC

1.24E-06
1.06E-05
1.30E-06
9.74E-07

NC
1.74E-07
1.43E-05

Transect 7
EPC (mg/kg)

1.50E+01
1.90E«00
2.10E+00
220E.OO
2.00E-01

6.30E-01

Risk
8.09E-06
5.61 E-07
8.20E-06
6.49E-07
5.90E-07

NC
1.86E-07
1.63E-05

Notes:
- Not a constituent ol potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC • Not calculated.

•oI
U)

soil xls\c scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INOESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - RME CHILD

ENSR International
Page 4 of 6

Constituent
Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anlhracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Unit Oral • Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

in Soil Adjustment Adjustment Dose Young Child Daily Dose-Ing. Young Child Daily Dose-Der.
(mg/kg-soll) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1.00E+00
1 .OOE+00
1.00E+00
1. OOE+00
1.00E+00
1. OOE+00
1. OOE+00

0.3
NA
NA
NA
NA

1
NA

0.001
NA
NA
NA
NA

0.01
NA

3.00E-04
NA
NA
NA
NA

5.00E-05
NA

2.92E-06
NA
NA
NA
NA

9.72E-06
NA

2.92E-06
NA
NA
NA
NA

9.72E-06
NA

6.00E-09
NA
NA
NA
NA

6.00E-08
NA

6.00E-09
NA
NA
NA
NA

6.00E-08
NA

Hazard Hazard
Index • Index •

Ingeslion Dermal Contact
9.72E-03

NA
NA
NA
NA

1.94E-01
NA

2.00E-05
NA
NA
NA
NA

1.20E-03
NA

Total
Hazard

Index
9.74E-03

NO
NC
NC
NC

1 .96E-01
NC

UJ
LT1

l>; icancer °x her 29, 2000



Ul
Oi

TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND HI/FS

ENSR International
Page 5 of 5

ConilHuenl
Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dleldrin
lndeno(1 ,2,3-od)pyrene

Reference
HO (p«r mg/kg)

9.74E-03
NC
NC
NC
NC

1.96E-01
NC

Total HI:

Fill Aral N
EPC (mg/kg)

3.30E-01

1.10E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 3
EPC (mo/Kg)

2.60E-01
4.00E-01
1.00E-01

HO
NC
NC
NC
NC
NC
NC
NC
NC

Traniect 4
EPC (mg/kg)

4.30E+00
3.50E+00
2.81E+00
2.30E-01

9.55E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 5
EPC (mg/kg)

3.40E-01

1.90E-01
I.OOE-Ot

H(3
NC
NC
NC
NC
NC

1.96E-02
NC

1.96E-02

Transect 6
EPC (mg/kg)

420E+00
360E+00
4.40E+00
3.30E-01

5.90E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Tranaact 7
EPC (mg/kg)

1.50E+01
1.90E+00
2.10E+00
2.20E+00
2.00E-01

6.30E-01

HQ
1 .46E-01

NC
NC
NC
NC
NC
NC

1.46E-01
Notes:
•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
Ml • Hazard Index.
HQ • Hazard Quotient.
NC • Not Calculated.

soil xls\nc scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 4

I
U)
•̂ 1

Receptors Evaluated:

Receptor 1 :
Receptor 3:

j ASSUMPTIONS FOR'
I INHALATION OF

Inhalation Rate
Inhalation Rate
Body Weight
Body Weight
Exposure Time
Exposure Time
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Young Child
RME Adult

RESIDENTIAL RECEPTORS - RME
OUTDOOR AIR PARTICULATES I

RME Young Child
RME Adult

RME Young Child
RME Adult

RME Young Child

RME

RME

RME

RME Adult
Young Child

RME Adult
Young Child

RME Adult
Young Child

i Assumed
i Value

1.2
1.6
15
70
6
2

266
266
6

24
6
70

Units

(nV air/hour)
(m3 air/hour)
(kg)
(kg)
(hrs/day) =
(hrs/day) =
(days)/365 (days) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/70(yrs) =
(yrs)/6(yrs) =
(years)

Calculated j
Value j

6.00E+00
2.00E+00
7.29E-01
7.29E-01
8.57E-02
3.43E-01
1.00E+00

outd/"vr air.xls\assum
December 29, 2000

Revision 0



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Pfl99 2 °U

CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL..RECEPTORS.-.^

Unit inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Young Child RME Adult Daily Dose - Inh. Cancer Risk -
Constituent______________(mg/rtVair) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day)____Inhalation
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

1
1
1
1
1
1
1

1 .50E+01
3.10E-01
3.10E+00
3.10E-01
3.10E+00
1.61E+01
3.10E-01

3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02

1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02

4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02

6.21 E-01
1 .28E-02
1.28E-01
1.28E-02
1.28E-01
6.67E-01
1.28E-02

uooo

December 29, 2000
outdoor air.xls\cancer Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS - RME

ENSR International
Page 3 o(4

Constituent
Arsenic
Benzo(a)anttiracene
Benzo(a)py(ene
Benzo(b)lluotanthene
Dltaenzo(a,h)anthracene
DiekJrin
Indenol 1 ,2,3-cd)pyrene

Reference
Rlak (par mg/mj)

621E-01
1 28E-02
I28E-01
1.2BE-02
t 286-01
6.67E-01
1.28E-02

Total:

Fill Area N
EPC (mg/rn3)

4.18E-10

139E-10

Rlak
NC
NC

5.36E-1 1
NC

I.79E-11
NC
NC

7.1SE-11

Transect 3
EPC (mgAn3)

2.20E-10
338E-10
8.4SE-11

Rlak
NC
NC

2.82E-11
4.34E-12
1.08E-11

NC
NC

4.34E-11

Transect 4
EPC (ma/mi)

3.83E-09
2.98E-09
2.37E-09
1.94E-10

8.07E-10

Rlak
N<i

488E-11
380E-10
3.05E-11
2.49E-11

NC
I.04E-11
4.92E-10

Transect 5
E>C (mglmty

2.87E-10

1.61E-10
8.4SE-11

Rlak
NC
NC

3.69E-11
NC

206E-11
5.63E-11

NC
1.14E-10

Transect •
EPC (mg/m3)

355E-09
3.04E-09
3.72E-09
279E-IO

4.99E-10

Rlak
NC

4.S6E-11
3.90E-10
4.77E-11
356E-11

NC
6.40E-12
5.26E-10

Transect 7
EPC (mo/m3)

1 27E-08
161E-09
1.77E-09
1.B6E-09
1.69E-10

532E-10

Rlak
7.86E-09
206E-11
2.28E-10
2.39E-11
2.17E-11

NC
683E-12
8.16E-09

Notes:
•• Nol a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated.

TJ
I

Ul
<£>

ouldoo- 'r.xls\c scale
December 29.2000
/ Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS - RME

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose RME Young Child Daily Dose-inh Index -
Constituent (mg/rrValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

1 .OOE-fOO
1 .OOE-fOO
1.00E+00
1.00E+00
1 .OOE-fOO
1 .OOE-fOO
1 .OOE-fOO

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC

I

o

outdoor air.xls\noncancer
December 29, 2000

Revision 0



ENSR International
Page 1 of 5

Assumed
Value Units

Calculated j
Value j

15 g/day
15 (kg)

365 (days)/365 (days) = 1.00E+00
6 (yrs)/70(yrs)= 8.57E-02
6 (yrs)/ 6(yrs) = 1 .OOE+00

454 g/day
70 (kg)

365 (days)/365 (days) = 1.OOE+00
24 (yrs)/70(yrs) = 3.43E-01
70 (years)

0.001 (kg/g)

December 29, 2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptor Evaluated:

RME Young Child
RME Adult

I
£

i Assumptions (or Carcinogenic Assessment
5 Risk by Ingestlon of Locally Grown Produce

Crop Consumption Rate (Young Child)
Body Weight (Young Child)
Exposure Frequency (Young Child)
Exposure Duration (Young Child) (cancer)
Exposure Duration (Young Child) (noncancer)_______
Crop Consumption Rate (Adult)
Body Weight (Adult)
Exposure Frequency (Adult)
Exposure Duration (Adult) (cancer)
Lifetime
Unit Conversion Factor

produce xls\assum



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Page 2 of 5

RME
Carcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Adult and Child

Unit Oral Oral Liieteme Average
Produce Absorption Cancer ADD ADD Daily Dose - Ing.

Concentration Adjustment Slope Factor Young Child RME Adult of all Crop Types Excess Lifetime
Constiluent (mg/kg produce) Factor (mg/kg-day)'' (mg/kg-day) (mg/kg-day) (mg/kg-day) Cancer Risk
Arsenic 1.00E+00 i 1.50E+00 8.57E-05 2.22E-03 2.31 E-03 3.46E-03

I

ISJ

December 29,2000
produce.xlsWEGC Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INGESTION OF PRODUCE
RESIDENTIAL ADULT AND CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic

Reference Risk
All Produce
(per mg/kg)

Transect 7
Above Ground (a)

EPC (mg/kg)
3.46E-03

Total
1 .42E-02

Risk
3.40E-05
3.40E-05

Below Ground (b)
EPC (i

1.80E-
jmjg^
JE-02 •iaiJî lMfcfciaii.i

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
NC - Not Calculated.
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) • 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

TJ
I

U)

produce »!s\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
Noncarcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Child

ENSR International
Page 4 of 5

Constituent

Unit Oral Oral
Produce Absorption Reference

Concentration Adjustment Dose
(mg/kg produce)____Factor (mg/kg-day)

Chronic Average
Daily Dose - Ing.
of all Crop Types Hazard

(mg/kg-day) Index
Arsenic 1.00E+00 1 3.00E-04 1.00E-03 3.33E+00

-oI

produce.xls\vegnc
December 29, 2000

Revision 0



TABLE
POTENTIAL HAZARD INDEX - RME
INGESTION OF PRODUCE
RESIDENTIAL CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 of 5

Constituent
Arsenic

Reference II
HQ (All produce) Above Ground (a

(permg/kfl) EPC (mo/kg)
3.33E+00 || 1.42E-02

Total Hl:||

HQ
3.27E-02
3.27E-02

Transect 7
Below Ground (b)

EPC (mg/kg)
1.80E-02

HQ
1.86E-02
1.86E-02

Total
5.13E-02
5.13E-02

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated,
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable Ingestlon is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

-oI

produce.xls\nc scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptors Evaluated

Receptor 1 : MLE Young Child
Receptor 3: MLE Adult

| ASSUMPTIONS TOR RESlbEN'fiAL RECEPTOR!
\ INCIDENTAL INGESTION AND DERMAL CONTACT

Soil Ingestion Rate MLE Young Child
Soil Ingestion Rate MLE Adult
Soil on Skin MLE Young Child
Soil on Skin MLE Adult
Skin Exposed MLE Young Child
Skin Exposed MLE Adult
Body Weight MLE Young Child
Body Weight MLE Adult
Exposure Frequency MLE Young Child
Exposure Frequency MLE Adult
Exposure Duration (cancer) MLE Young Child
Exposure Duration (cancer) MLE Adult
Exposure Duration (noncancer) MLE Young Child
Lifetime
Unit Conversion Factor

5 -MLE I | Assumed
SURFACE SOIL I \ Value

100
50

0.06
0.12
2058
5729

15
70

178
178

2
7
2

70
1.00E-06

Units

(mg soil/day)
(mg soil/day)
(mg/cm*)
(mg/cm*)
(cm*)
(cm*)
(kg)
(kg)
(days)/365(days) =
(days)/365(days) =
(years)/70(years) =
(years)/70(years) =
(yrs)/2(yrs) =
(years)
(kg/mg)

Calculated
Value

4.88E-01
4.88E-01
2.86E-02
1.00E-01
1 .OOE+00

22-Dec-OO

MLEsoil.xls\assum
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTOR CHILD AND ADULT

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal • Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing ADDing Average ADDder ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor Young Child MLE Adult Daily Dose-Ing. Young Child MLE Adult Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kgsoll) Factor Factor (mg/kg-day)" (mp/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mp/kg-day)____Ingestlon Dermal Contact Cancer Risk
Arsenic
Benzo(a)anlhracene
8enzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

1.00E+00
1.00E+00
1 .OOE+00
1.00E+00
1. OOE+00
1 .OOE+00
1. OOE+00

0.3
0.29
0.29
0.29
0.29

1
0.29

0.001
0.02
0.02
0.02
0.02
0.01
0.02

1.50E+00
7.30E-01
7.30E+00
7.30E-01
7.30E+00
1 .60E+01
7.30E-01

2.79E-08
2.69E-08
2.69E-08
2.69E-08
2.69E-08
9.29E-08
2.69E-08

1 .05E-08
1.01E-08
1.0 IE-08
1.01E-08
1.01E-08
3.48E-08
1.01E-08

3.83E-08
3.70E-08
3.70E-08
3.70E-08
3.70E-08
1.28E-07
3.70E-08

1.15E-10
2.29E-09
2.29E-09
2.29E-09
2.29E-09
1.15E-09
2.29E-09

4.79E-10
9.58E-09
9.58E-09
9.58E-09
9.58E-09
4.79E-09
9.58E-09

5.94E-10
1.19E-08
1.19E-08
1.19E-08
1.19E-08
5.94E-09
1.19E-08

5.75E-08
270E-08
2.70E-07
2.70E-08
2.70E-07
2.04E-08
2.70E-08

8.90E-10
8.67E-09
8.67E-08
8.67E-09
8.67E-08
9.50E-08
8.67E-09

5.84E-08
3.57E-08
3.57E-07
3.57E-08
3.57E-07
2.14E-06
3.57E-08

22-Dec-OO

December 29, 2000
" xls\cancer , Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 • EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic
Benzo(a)anttiracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Dlbenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene

Reference
Rlak (par mg/kg)

5.84E-08
3.57E-08
3.57E-07
357E-08
3.57E-07
2.14E-06
3.57E-08

Total:

Fill Area N
EPC (mg/kg)

1.87E-01

7.25E-02

Risk
NC
NC

8.68E-08
NC

2.59E-08
NC
NC

9.27E-OB

Trantect 3
EPC (mg/kg)

1.37E-01
1.60E-01
7.00E-02

Rllk
NC
NC

4.89E-08
5.71E-09
2.50E-OB

NC
NC

7.96E-08

Transect 4
EPC (mg/kg)

7.00E-01
5.90E-01
8.00E-01
1.30E-01

3.60E-01

Rlak
NC

250E-08
2.11E-07
2.14E-08
4.64E-08

NC
1.29E-08
3.16E-07

Tranaect 5
EPC (mg/kg)

1.38E-01

9.86E-02
1.58E-02

Rllk
NC
NC

4.93E-08
NC

352E-08
3.38E-08

NC
1.18E-07

Tranaect 6
EPC (mg/kg)

6.06E-01
S.04E-01
6.34E-01
1.18E-01

2.20E-01

Rlak
NC

2.16E-08
1.80E-07
2.26E-08
4.21 E-08

NC
7.88E-09
2.74E-07

Tranaect 7
EPC (mg/kg)

9.99E+00
3.42E-01
3.74E-01
4.06E-01
1.03E-01

2.40E-01

Rlak
5.83E-07
1.22E-08
1.34E-07
1.4SE-08
3.6BE-08

NC
8.57E-09
7.89E-07

Notes:
•• Not a constituent of potential concern In this area/medium
EPC • Exposure Point Concentration.
NC • Not Calculated.

I
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SAUQET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - MLE CHILD

ENSR International
Page 4 of 5

Unit
Concentration

In Soil
Constituent (mg/kg-soil)
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno( 1 ,2,3-cd)pyrene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
1. OOE+00

Oral - Soil
Absorption
Adjustment

Factor
0.3
NA
NA
NA
NA

1
NA

Dermal - Soil
Absorption
Adjustment

Factor
0.001

NA
NA
NA
NA

0.01
NA

Oral
Reference

Dose
(mg/kg-day)

3.00E-04
NA
NA
NA
NA

5.00E-05
NA

ADDing
Young Child
(mg/kg-day}

9.75E-07
NA
NA
NA
NA

3.25E-06
NA

Chronic
Average

Dally Dose-Ing,
img/kg-day)

9.75E-07
NA
NA
NA
NA

3.25E-06
NA

ADDder
Young Child
(mg/kg-day)

4.01 E-09
NA
NA
NA
NA

4.01 E-08
NA

Chronic
Average

Dally Dose-Der.
(mg/kg-day)

4.01 E-09
NA
NA
NA
NA

4.01 E-08
NA

Hazard
Index -

Ingestlon
3.25E-03

NA
NA
NA
NA

6.50E-02
NA

Hazard
Index -

Dermal Contact
1.34E-OS

NA
NA
NA
NA

8.03E-04
NA

Total
Hazard

Index
3.26E-03

NC
NC
NC
NC

6.58E-02
NC

MLEy" -IsVnoncancerI Dee- --ber 29, 2000T
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TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS • MLE
SAUGET AREA 1 • EE/CA AND RI/FS

ENSR International
Page 5 of 5

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)llucxanthene
Dibenzo(a,h)anthracene
DleWrin
lndeno(1 ,2,3-cd)pyrene

Reference
HO (per mg/kg)

3.28E-03
NC
NC
NC
NC

658E-02
NC

Tout HI:

Fill Area N
EPC (mg/kg)

--
1 .87E-01

725E-02

HO
NC
NC
NC
NC
NC
NC
NC
NC

Transect 3
EPC (mg/kg)

1.37E-01
1.60E-01
7.00E-02

HO
NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
EPt (mft/ka)

-
7.00E-01
5.90E-01
6.00E-01
1.30E-01

3.60E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 5
Efc (ma/kg)

1.38E-01

986E-02
158E-02

--

HO
NC
NC
NC
NC
NC

1.04E-03
NC

1.04E-03

Transect 8
EPC (mg/kg)

6.06E-01
5.04E-01
634E-01
1.18E-01

220E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
EPC (mg/kg)

9.99E+00
3.42E-01
3.74E-01
4.06E-01
1.03E-01

2.40E-01

HQ
3.26E-02

NC
NC
NC
NC
NC
NC

3.26E-02
Notes:
-- Not a constituent ol potential concern In this area/medium.
EPC • Exposure Point Concentration.
HI - Hazard Index.
HO - Hazard Quotient.
NC • Not Calculated.

WLEsoil xlsVic scale
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ENSR International
Page 1 of 4

Assumed
Value

0.32
0.55
15
70
6
2

178
178
2
7
2
70

Units
"Calculated"!

Value |

(nV air/hour)
(nV air/hour)
(kg)
(kg)
(hrs/day) =
(hrs/day) =
(days)/365 (days) •
(days)/365 (days):
(yrs)/70(yrs) =
(yrs)/70(yrs) =
(yrs)/2(yrs) =
(years)

6.00E+00
2.00E+00
4.88E-01
4.88E-01
2.86E-02
1.00E-01
1 .OOE+00

December 29, 2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated:

Receptor 1:
Receptor 3:

MLE Young Child
MLE Adult

ASSUMPTIONS FOR RESIDENTIAL RECEPTORS - MLE
INHALATION OF OUTDOOR AIR PARTICIPATES j

Inhalation Rate
Inhalation Rate
Body Weight
Body Weight
Exposure Time
Exposure Time
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child

MLEo"tdoor air.xls\assum



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Page 2 °U

CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL. ̂

.̂ j inhalation inhaiaiion Lifetime
Concentration Absorption Cancer ADDinh ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Young Child MLE Adult Dally Dose - Inh. Cancer Risk -
Constituent______ (mg/rrVair) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day)___Inhalation
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00

1 1 .50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01
1 3.10E+00
1 1.61E+01
1 3.10E-01

1.79E-03
1.79E-03
1.79E-03
1.79E-03
1.79E-03
1 .79E-03
1.79E-03

7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04

2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03

3.83E-02
7.92E-04
7.92E-03
7.92E-04
7.92E-03
4.11E-02
7.92E-04

enNJ

December 29, 2000
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS • MLE

ENSR International
Page 3 of 4

Constituent
Arsenic
3enzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Dibenzo(a,h)anthracene
DleWcIn
lndeno(t ,2,3-cdlpvrene

Reference
Risk (per mg/m3)

3.83E-OZ
7.92E-04
7.92E-03
792E-04
7.92E-03
4.11E-02
7.92E-04

Total:

Fill Area N
EPC (mg/m3)

2.37E-10

9.18E-11

Risk
NC
NC

1.88E-12
NC

7.27E-13
NC
NC

2.60E-12

Transect 3
EPC (mo/m3)

1.18E-10
1.35E-10
591E-11

Risk
NC
NC

9.17E-13
1.07E-13
4.6BE-13

NC
NC

1.49E-12

Transect 4
EPC (mfl/m3)

5.91E-10
4.99E-10
5.07E-tO
1.10E-10

3.04E-10

Rltk
NC

4.68E-13
3.B5E-12
4.01E-13
8.70E-13

NC
2.41 E-13
S.93E-12

Transect S
EPC (mg/m3)

1.17E-10

8.33E-11
1.34E-11

Rltk
NC
NC

9.23E-13
NC

660E-13
5.49E-13

NC
2.13E-12

Transect 6
EPC (ma/mA}

5.12E-10
4.26E-10
5.36E-10
9.97E-11

1.86E-10

Rltk
NC

405E-13
3.37E-12
424E-13
7.90E-13

NC
1.476-13
S.14E-12

Transect 7
EPC (mg/m3)

8.44E-09
289E-10
3.18E-10
3.43E-10
8.70E-1 1

2.03E-10

Rltk
3.23E-10
229E-13
2.50E-12
2.72E-13
6.89E-13

NC
1.61E-13
3.27E-10

Notes:
-• Not a constituent ol potential concern In Ihls area/medium.
EPC • Exposure Point Concentration.
NC • Not Calculated.

•oI
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ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS PaQe 4 °f 4

NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS - MLE

Unit Inhalation inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose MLE Young Child Daily Dose-lnh Index -
Constituent_______________(mg/nValf) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dleldrln
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC

-o
I
tn

December 29, 2000
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ENSR International
Page 1 of 5

j Assumed
i Value Units

Calculated [
Value

4 g/day
15 (kg)

365 (days)/ 365 (days) = 1 .OOE+00
2 (yrs)/ 70(yrs) = 2.86E-02
2 (yrs)/ 2(yrs) =_____1 .OOE+00

125 g/day
70 (kg)

365 (days)/ 365 (days) = 1 .OOE+00
7 (yrs)/ 70(yrs) =____1.0QE-01

70 (years)
0.001 (kg/g)

December 29, 2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
NILE

Receptor Evaluated:

1:
2:

MLE Young Child
MLE Adult

) Assumptions for Carcinogenic Assessment
j Risk by Ingestlon of Locally Grown Produce

Crop Consumption Rate (Young Child)
Body Weight (Young Child)
Exposure Frequency (Young Child)
Exposure Duration (Young Child) (cancer)
Exposure Duration (Young Child) (noncancer)________
Crop Consumption Rate (Adult)
Body Weight (Adult)
Exposure Frequency (Adult)
Exposure Duration (Adult) (cancer)

•u
I
ui

Lifetime
Unit Conversion Factor

MLE •ce.xls\assum



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
Carcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Adult and Child

ENSR International
Page 2 of 5

Unit Oral Oral Lifeteme Average
Produce Absorption Cancer ADD ADD Daily Dose - Ing.

Concentration Adjustment Slope Factor Young Child MLE Adult of all Crop Types Excess Lifetime
Constituent____ (mg/kg produce) Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) (mg/kg-day) Cancer Risk
Arsenic 1 .OOE+00 1 1.50E+007.62E-06 1.79E-04 1.86E-04 2.79E-04

•oI
in
01

December 29, 2000
MLEproduce.xlsWEGC Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INGESTION OF PRODUCE
RESIDENTIAL ADULT AND CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic

Reference Risk
All Produce
(per ma/kg)

2.79E-04
Total:

Transect 7
Above Ground (a)

EPC (mg/kg)
9.49E-03

Risk
1 .83E-06
1.83E-06

Below Ground (b)
EPC (mg/kg)

1.20E-02
Risk

1.04E-06
1.04E-06

Total
2.87E-06
2.87E-06

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration (mg/kg produce).
NC - Not Calculated,
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable ingestion Is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

LT1
-J

MLEpro^"ce.xls\c scale
December 29, 2000

/ ""evision 0



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS PaQe 4 o( 5

MLE
Noncarcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Child

Unit Oral Oral Chronic Average
Produce Absorption Reference Daily Dose - Ing.

Concentration Adjustment Dose of all Crop Types Hazard
Constituent (mg/kg produce) Factor (mg/kg-day) (mg/kg-day)___Index
Arsenic 1 . O O E + 0 0 1 3.00E-04 2.67E-04 8.89E-01

-c
I

en
CO

December 29, 2000
MLEproduce.xlsNvegnc Revision 0



TABLE
POTENTIAL HAZARD INDEX - MLE
INGESTION OF PRODUCE
RESIDENTIAL CHILD
SAUQET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ol 5

Constituent
Arsenic

Reference
HQ (All produce)

(per mg/kg)
8.89E-01

Total HI:

Transect 7 I
Above Ground (a)

EPC (mg/kg)
9.49E-03

HQ
5.82E-03
5.82E-03

Below Ground (b)
EPC (mg/kg)

1.20E-02
I HQ
jKlETfrgiEl

3.30E-03

Total |
|B'1K*T<1
IfcJIM**!

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
HI - Hazard Index.
HQ - Hazard Quotient.
NC • Not Calculated,
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is Ihe total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is Ihe total produce concentration (mg/kg) x reference risk x 31%.

I
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APPENDIX Q

ASSESSMENT OF POTENTIAL LEAD EXPOSURES

^ June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX Q
ASSESSMENT OF POTENTIAL LEAD EXPOSURES

Lead was identified as constituent of potential concern (COPC) in a single non-potable use well (DW-
MCDO) within the study area. Therefore, incidental ingestion of groundwater associated with
residential use (such as car washing) or potential construction and/or utility repair was evaluated in the
risk assessment.

For many compounds associated with known or potential noncarcinogenic health effects, it has been
demonstrated that there is a threshold for these effects. It is conventionally assumed for all such
compounds that there is a dose below which no adverse effect occurs or, conversely, above which an
adverse effect may be seen. For compounds with known or suspected carcinogenic effects, the
underlying assumption for all regulatory risk assessment is that there is no threshold for effects. Thus,
every dose, no matter how small, is assumed to pose some finite level of risk.

Because of the uncertainties in the dose-response relationship between exposure to lead and
biological effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold
response. Therefore, an RfD for lead is not available. Although USEPA has classified lead as a B2
(probable human) carcinogen, no cancer slope factor (CSF) has been developed. Therefore, potential
exposures to lead cannot be evaluated using the traditional methods of risk assessment. However, the
USEPA has developed an Integrated Exposure Uptake Biokinetic (IEUBK) model that correlates lead
levels in the environment to blood lead levels in children (USEPA, 1994), and a model for assessing
adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et al., 1994).

USEPA IEUBK Model

It is generally believed that increasing blood lead concentrations in children correlate with adverse
neurological effects. The IEUBK model is a computer program that links typical risk assessment
exposure analysis with a biokinetic model of lead uptake and distribution in the body to enable
estimates of blood lead levels that may occur due to overall exposures to lead in the environment. The
IEUBK model predicts blood lead levels in children 0-7 years of age due to exposure to lead from
multiple sources, including air, water, diet, soil, and maternal sources, and considers differing exposure
patterns and physiological changes in the various age groups. Children 0-7 years of age are
considered by US EPA to be sensitive receptors for lead exposure because, compared to older
receptors, young children ingest more soil, absorb more lead from the gastrointestinal tract, and are
more sensitive to the effects of lead in the bloodstream. The health effects of most concern from lead
exposures are impaired mental and physical development in young children. Available evidence
suggests that a threshold dose for these effects lies between 10 to 15 micrograms of lead per deciliter
of blood ((ig/dL) (USEPA, 1994).

^ June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS mf.;,wr.i*nT.frm

Potential risk associated with incidental exposure of a young child (0-6 years of age) to lead as a result
of non-potable groundwater use was evaluated using USEPA's IEUBK model (version 0.99d) (USEPA,
1994b).

Key assumptions in the IEUBK model are briefly discussed below:

Lead In Air: The model assumes a background concentration of lead in outdoor air of 0.1 ug/m3 lead
(based on the average lead concentration in outdoor air in urban areas in 1990) and in indoor air was
assumed to be 30 percent of that for outdoor air or 0.03 ug/m3. Age-specific air inhalation rates
ranging from 2 to 7 m3/day are used to estimate intake of lead via inhalation, and fractional uptake of
inhaled lead was assumed to be 0.32.

Lead in the Diet: The model assumes an average ingestion of lead in diet that on an age-specific
basis ranges from 0.006 to 0.007 mg lead/day. These values are based on PDA reported dietary lead
intake for U.S. children (6 months to 6 years of age) from 1987 to 1994. Fractional uptake of lead
ingested in the diet was assumed to be 0.50.

Lead in Drinking Water: The model assumes a background concentration of lead in drinking water of 4
ug/L. Age-specific drinking water ingestion rates ranging from 0.20 to 0.59 L/day for U.S. children
ages 6 months to 6 years were used to estimate lead intake and fractional uptake of lead ingested in
water was assumed to be 0.50. To evaluate site-specific exposure to lead in non-potable use
groundwater, it was assumed that children may inadvertently ingest 0.005 liters of groundwater per day
while using groundwater for outdoor activities, for all age groups evaluated (0-6 years of age). This
ingestion rate is equivalent to one-tenth that assumed to occur during a swimming event (USEPA,
1989). A site-specific groundwater concentration of 129 ug/L was used in the model.

Lead in Outdoor Soil and Indoor Dust: Age-specific average outdoor soil plus indoor dust ingestion
rates ranging from 85 to 135 mg/day are used by the model and it is assumed that 45 percent of total
ingestion is from soil and 55 percent is from dust. USEPA recommends that central tendency
(average) rates of soil plus dust ingestion be used in IEUBK model, rather than the upper-bound soil
plus dust ingestion rate of 200 mg/day. The source of lead in indoor dust is assumed to be lead in
outdoor soil, and the concentration of lead in indoor dust is assumed to be 0.7 of that in outdoor soil,
based on measured soil-dust relationships at other sites where soil was a major contributor to indoor
dust. The fractional uptake of lead from soil and dust was assumed to be 0.30. Lead was not
identified as a COPC in soil; however, in order to evaluate potential impacts of cumulative exposure to
lead in environmental media at the site, a concentration of 72 mg/kg has been assumed for lead in
both soil and indoor dust for the young child resident. This represents the average soil concentration
for Transect 1 and is the highest average lead concentration identified in soil from the three transects
(Transects 1, 2, and 3) nearest the one non-potable groundwater well (DW-MCDO) where lead was
identified as a COPC.

June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

The IEUBK model calculates a distribution of blood lead concentration in children, both graphically and
in table format. The results are presented in Figure Q-1 and Table Q-1. As can be seen in Figure Q-1,
99.95% of young children potentially exposed to lead under the condition summarized above are
predicted to exhibit blood lead concentrations lower than the acceptable blood lead level of 10 ug/dL
The USEPA regulatory target is at least 95% of young children in a population potentially exposed to
lead having blood lead levels below 10 ug/dL. Therefore, under the conditions described above no
adverse health effects are expected for young children potentially exposed to lead groundwater.

Adult Lead Exposure Model of Bowers et al.. 1994

Lead was identified as a COPC in only one non-potable use groundwater well at the site. The
evaluation of potential adverse health effects resulting from exposure to lead must consider other
factors and assumptions in addition to the carcinogenic or noncarcinogenic risks of lead. Due to the
uncertainties in the dose-response relationship between exposure to lead and biological effects, it is
unclear whether the noncarcinogenic effects of lead exhibit a threshold response. Therefore, an RfD
for lead is not available and potential exposure to lead cannot be evaluated using the traditional
methods of risk assessment. The USEPA (1996) has developed a model for evaluating adult worker
exposure to lead in soil at site being evaluated for industrial/commercial use. Given the need to
evaluate incidental construction worker exposure to lead in groundwater, the USEPA model is not
strictly applicable at this site. However, a model for evaluating adult exposure to elevated levels of
lead in multiple environmental media (air, soil, and water) is available from peer reviewed literature
(Bowers et al., 1994). The model of Bowers et al., (1994) is based upon a biokinetic slope factor (BSF)
approach conceptually similar to that upon which the USEPA (1996) model is based.

Lead was identified as a COPC in only one non-potable use groundwater well at the site; however, as
a conservative measure potential construction worker exposure to lead in excavation air, soil, and
groundwater was evaluated in this risk assessment. Potential exposure to lead in soil and
groundwater via dermal contact was not evaluated in this risk assessment. Direct contact with
groundwater may occur during soil excavation. However, this potential exposure pathway is not
expected to contribute significantly to the future construction worker, because of the limited body
surface area in contact with groundwater (i.e., hands and forearms), and the short duration of contact.
In addition, the potential absorbed dermal dose from lead in groundwater is expected to be negligible
due to the low skin permeability constant of lead compounds in water (Kp = 4x10"6 cm/hr). USEPA
(1992) states that compounds with Kps less than 0.1 cm/hr are probably not important to consider for
the dermal exposure pathway.

The adult lead exposure model of Bowers et al. (1994) assumes that there is a baseline blood lead
level in the adult population of the United States.. It is assumed that the baseline blood lead level
reflects typical exposure arises primarily due to lead in the diet. The model also incorporates ingestion
and absorption rates specific to each potential exposure pathway. It is assumed that there is a
relationship between uptake of lead into the body and blood lead levels. A numerical value, called a

^ June 1.2001
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biokinetic slope factor, was assigned by Bowers et al. to represent the relationship between uptake of
lead into the body and blood levels.

The following equation was used to predict the average expected blood lead level for a hypothetical
construction worker:

PbB (]ig/dL) =

+ BSF (|ug/dL per jag/day)

x [(Uptakeair (ng/day)

ii (ng/day)

PbBbaseline

The baseline blood lead concentration (PbBbaseiine) represents the best estimate of a reasonable
central tendency value for women of child-bearing age without previous excessive occupational
exposures. The USEPA Technical Review Workgroup (TRW) for Lead (USEPA, 1996) has developed
three potential baseline blood lead levels which are dependent on race. For the purposes of this risk
assessment the highest baseline blood level of 2.2 ng/dL for non-Hispanic black women was selected.
Given that the ethnic and racial demographics of the population in the vicinity of the site are unknown,
this is a conservative assumption.

BSF

The biokinetic slope factor (BSF) relates blood lead levels to lead uptake. The TRW recommended
BSF of 0.4 jig Pb/dL blood per ^g Pb absorbed/day (USEPA, 1996) was utilized in this screening level
risk assessment.

Uptake;;,

The fraction of lead taken into the body from air (Uptakeair) is calculated using the following equation:

Uptakeair (ng/day) = Air lead absorption factor (unitless)

x Inhalation rate (m3/day)

x Concentration of lead in air (p.g/m3)

x [Exposure Frequency (days)

/ Averaging Time (days)]
QJ-
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Air Lead Absorption Factor

The air lead absorption factor for lead 0.32 recommended by Bowers et al., (1994), was utilized in this
risk assessment.

Inhalation Rate (m3/day)

An inhalation rate of 20 m3/day was used in this risk assessment. This is equivalent to the inhalation
rate value for heavy activity for an outdoor worker listed in Table 5-23 of the Exposure Factors
Handbook (USEPA, 1997).

Concentration of Lead in Air

Lead was not identified as a COPC in air; however, in order to evaluate potential impacts of cumulative
exposure to lead in environmental media at the site, an exposure point concentration for lead in
excavation air was derived. The excavation air concentration was estimated by multiplying the soil
concentration of 72 mg/kg by a PM10 dust concentration of 0.06 mg/m3 measured in the vicinity of
construction sites (MADEP 1995) an then multiplying by a unit correction factor of IxlO"6 kg/mg. The
predicted lead excavation dust concentration utilized in this risk assessment is 4.32x1 0"6 mg/m3.

Exposure Frequency

In this risk assessment an exposure frequency of 40 days per year is assumed for the evaluation of
potential construction worker exposure to lead in environmental media.

Averaging Time

In this risk assessment an averaging time of 365 days (i.e., one year) is assumed for the evaluation of
potential construction worker exposure to lead in environmental media.

Uptake^.

The fraction of lead taken into the body from soil (Uptakesoi|) is calculated using the following equation:

UptakeSOii (ng/day) = Soil lead absorption factor (unitless)

x Soil ingestion rate (g/day)

x Concentration of lead in soil

" June 1,2001
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x [Exposure Frequency (days)

/ Averaging Time (days)]

Soil Lead Absorption Factor

The TRW recommended default value of 0.12 (USEPA, 1996) was utilized for the soil lead absorption
factor in this risk assessment.

Soil Ingestion Rate

A soil ingestion rate of 100 mg/day (0.1 g/day; USEPA, 1989) was assumed for the construction
worker. This is consistent with recent TRW lead guidance on selecting construction worker soil
ingestion rates for use in evaluating potential exposure to lead in soil (USEPA, 1999).

Concentration of Lead in Soil

Lead was not identified as a COPC in soil; however, in order to evaluate potential impacts of
cumulative exposure to lead in environmental media at the site, a concentration of 72 mg/kg has been
assumed for lead in soil. This represents the average soil concentration for Transect 1 and is the
highest average lead concentration identified in soil from the three transects (Transects 1, 2, and 3)
nearest the one non-potable groundwater well (DW-MCDO) where lead was identified as a COPC.

Exposure Frequency

In this risk assessment an exposure frequency of 40 days per year is assumed for the evaluation of
potential construction worker exposure to lead in environmental media.

Averaging Time

Averaging time is specific to each potential exposure scenario. In this risk assessment an averaging
time of 365 days (i.e., one year) is assumed for the evaluation of potential construction worker
exposure to lead in environmental media.

Uptakewater

The fraction of lead taken into the body from water (Uptake^er) is calculated using the following
equation:

June 1.2001
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(ng/day) = Water lead absorption factor (unitless)

x Water ingestion rate (L/day)

x Concentration of lead in water (ng/L)

x [Exposure Frequency(days)

/ Averaging Time (days)]

Water Lead Absorption Factor

The TRW assumption that the absorption factor for soluble lead is 0.2 (USEPA, 1996), was utilized in
this risk assessment.

Water Ingestion Rate (L/day)

In this risk assessment it is assumed that a construction worker may inadvertently ingest 0.005 liters of
groundwater per day. This is equivalent to one-tenth that assumed to occur during a swimming event
(USEPA, 1989).

Concentration of Lead in Water

Lead was detected in only one non-potable use groundwater well (DW-MCDO) at the site. A site-
specific water concentration of 129 ug/L was utilized in this risk assessment for evaluation of the
construction worker exposure scenario.

Predicted Blood Lead Levels

As can be seen in Table Q-2, an average expected blood lead level of 2.24 ng/dL is predicted for a
hypothetical construction worker potentially exposed to lead in excavation, air, soil and groundwater.
This is below acceptable Occupational Safety and Health Administration (OSHA) standards for adult
workers (29 CFR, Part 1910.1025). The OSHA standards for blood lead levels are as follows: 1)
Blood lead levels of workers (male and female) intending to have children should remain below 30
^g/dL; and 2) OSHA allows 40 ng/dl_ as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitoring or workplace intervention is required. It is also below the
USEPA target blood lead level of 10 ̂ g/dL for protection of a developing fetus (USEPA, 1996).
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TABLE Q-l (page 1 of 2)
IEUBK MODEL OUTPUT

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs.
0-1 1.0 2.0 32.0
1-2 2.0 3.0 32.0

3.0 5.0 32.0
4.0 5.0 32.0
4.0 5.0 32.0

32.0

2-3
3-4
4-5
5-6 4.0 7.0

DIET: DEFAULT

DRINKING WATER Cone: 129.00 ug Pb/L
Other WATER Parameters (non-default):

Age Water Consumption (L/day)
0-1 0.005
1-2 0.005
2-3 0.005
3-4 0.005
4-5 0.005
5-6 0.005

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.
Age Soil (ug Pb/g)
0-1 72.0
1-2 72.0
2-3 72.0
3-4 72.0
4-5 72.0
5-6 72.0

House Dust (ug Pb/g)
72.0
72.0
72.0
72.0
72.0
72.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:
Blood Level Total Uptake

YEAR (ug/dL) (ug/day)

.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:

2.4
2.5
2.3
2.2
1.9
1.7

4.40
5.86
6.25
6.18
5.40
5.39

Soil-t-Dust Uptake
(ug/day)

1.75
2.77
2.79
2.81
2.10
1.89
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TABLE Q-l (page 2 of 2}
IEUBK MODEL OUTPUT

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

YEAR

3.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:

Diet Uptake
(ug/day)

2.63
2.75
3.10
3.00
2.92
3.09

Water Uptake
(ug/day)

0.00
0.31
0.31
0.31
0.31
0.31

Paint Uptake
(ug/day)

0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09
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TABLE Q-2
EVALUATION OF CONSTRUCTION WORKER EXPOSURE

TO LEAD IN GROUNDWATER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC

Construction
Worker

PbB baseline (ug/dL) 2.2

BSF (ug/dL per ug/day) 0.4

Inhalation - Excavation Air

Aa (unitless) 0.32
Va (mAS/day) 20
Ca (ug/rr>A3) 0.00432

Uptake air (ug/day) 0.0030

Ingestion - Water

Aw (unitless) 0.2
Iw (L/day) 0.005
Cw(ug/L) 129

Uptake water (ug/day) 0.014

Ingestion Soil

As (unitless) 0.12
Is (g/day) 0.1
Cs (ug/g) 72

Uptake soil (ug/day) 0.095

PbB (ug/dl) 2.24

Target Blood Lead Level as Defined by OSHA for Adult Workers:
a) Blood lead level of workers (male and female) intending to have children should

remain below 30 ug/dL.
b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,

below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed
for adults they may be useful as a screening ctechnique for adults.
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APPENDIX R

TOXIC ENDPOINT ANALYSIS
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APPENDIX R
TOXIC ENDPOINT ANALYSIS

This appendix presents the toxic endpoint analysis for the evaluation of noncarcinogenic total hazard
indices for receptors whose total site hazard index exceeded the target value of 1.

In the report, a hazard quotient is calculated for each COPC for each receptor at each exposure point.
When the HQ is less than one, the RfD has not been exceeded, and no adverse noncarcinogenic
health effects are expected. Notice that this is not a calculation of risk, per se. That is, the hazard
quotient does not predict the probability of health effect. It simply indicates whether an exposure
estimate is above or below a dose assumed to be unlikely to produce an effect. However, because the
RfD has the connotation of being "acceptable" (i.e., unlikely to result in effects) risk management
decisions may be made based on whether the HQ is above or below one. A total receptor-specific HI
is calculated for each exposure pathway by summing the HQ for each individual constituent for that
receptor. This approach accounts for the possibility that the toxicity of all COPCs are additive and
should be regarded only as a screening assessment because additive toxicity may not be correct.
Again, if the total HI is below one, a remedial response would not normally be required. If the HI is
greater than one, further evaluation to identify COPCs that may be additive (or otherwise interactive) in
their toxicity should be conducted before making decisions. Such an evaluation is termed a toxic
endpoint analysis. Toxicologically, only the HQs of chemicals having similar toxic endpoints can be
added together to provide an HI for a given effect.

The toxic endpoints based on oral and inhalation exposures to COPCs are presented in Table R-1.
The toxic endpoint information in this table was identified either by IRIS, HEAST or NCEA using the
information on the dose-response tables presented in Section 4.0 of the text.. A single COPC can
have more than one toxic endpoint. For example, the HQ for ethylbenzene is appropriately additive
with other COPC that have "liver effects" identified as a toxic endpoint. However, because the toxic
endpoint for ethylbenzene is identified as liver and kidney toxicity, the HQ for ethylbenzene is also
added with the HQ for other COPC exhibiting kidney effects.

Five receptor scenarios were identified as having total HI greater than 1. These are:

• RME Outdoor Worker in Fill Area I

• RME Construction Worker in Fill Area G

• RME Construction Worker in Fill Area H

• MLE Construction Worker in Fill Area H

• RME Construction Worker in Fill Area I

R'2 December 29, 2000
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The target HI exceedance for both receptors in Fill Area I is due to potential exposures to PCBs,
therefore, a toxic endpoint analysis was not needed (moreover, none of the other COPCs share the
same toxic endpoints with PCBs).
Therefore, a toxic endpoint analysis was conducted for the construction worker receptor for Fill Areas
G and H. The analyses presented in the following tables:

• Table R-2: RME Construction Worker in Fill Area G

• Table R-3: RME Construction Worker in Fill Area H

• Table R-4: MLE Construction Worker in Fill Area H

The results are discussed in the text in Section 6.0.

' December 29, 2000
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HUMAN HEALTH RISK ASSESSMENT

Conelltuent

Copper

delta OHC

)t)anzo{a.rt)enlhracene

Dieldiin

:lhyrberuene

gamma BltC

HeptacNoi

Heptachlor epoKble

lndeno(l.!.3.cd)pyrene

laad

rforytaderHim

Naphthalene

Nickel

Nitrobenzene

PenlacMorophenot

Phanol

relrachloroelhene

Tokiana

Tolal 2.3.7.0.TCOD TEQ

[olal PCBa

Trlchloroelhene

Vanadium

Vinyl cMortda

Zinc

Dec. Body
Weight

Ing

—— -

X

X

X

Inh

Develop.
Effeele

Inj

X

Inh

X

———

Blood
EltMla

Ing

X

X

Inh

X

—— -

Liver
Effect!

Ing

X

X

X

X

X

X

X

X

X

X

X

X

Inh

X

X

X

Kidney
Effect!

Ing

X

X

X

X

X

X

X

Inh

X

X

Nemo.
EHectl

Ing Inh

X

01
Effect!

Ing

X

——— -

Inh

•-— •

Reproductive
Effect!

Ing Inh

veicular
Effect!

Ing

———

Inh

DC
Long

'"H

— -

0.

evlly
Inh

Haul
Effect!

Ing

—— -

———

Inh

X

———

ElfMU
Ing

X

Inh

Spleen
Ettooll

Ing Inh

8hln
Effect!

Ing

X

Inh

- —— -

Eye
Effect!

Ing

X

Inh

Nona
Reported

Ing

———

X

Inh

No Off)
AveaeMe

Ing

X

X

X

X

Inh

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

'tolaa'
Dec. • Daciaaiad
Oavalop. • Davatopmanlal.
O/R • Ooia'flafpoiua
Ol • Oatlroinlaslinal
Ing • Ingaslbn.
Inh • InhalalkHi
Nniro • Nauiobgleal
N • Value provided by NCEA at lapoilad In USEPA Region 9 PRO Table (USEPA, 1999). Ionic endpolnl information not available.
X • Thla endpolnt wai klenlihed for this eipoture route lor IM» oonslituenl

30
I

target endpoinl xlsVfargel endpolnl
December 29.2000

Revision 0



TABLE R-2
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA G
EXPOSURE TO COPCs IN EXCAVATION GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1of3

Constituent (»)

1 ,4-Dichlorobenzene

2,4,5-TP (Silvex)

2,4.Dichk>rophenol

2-Chtorophenol

3-Melhylphenol/4.Melhylphenol

4-Chtocoanlllne

4-Melhyl-2-pentanone

Benzene

Chtorobenzene

della-BHC

Molybdenum

Naphthalene

Pentachlorophenol

Phenol

Tetrachloroelhene

Toluene

Trichtoroethene

Vanadium

Vinyl chloride

Total HI:
Notes:
COPC - Constituent ol Potential Concern.
Ing • Ingestion
HI - Hazard Index.
HO - Hazard Quotient.
RME • Reasonable Maximum Exposure,
(a) - Only constituents for which HOs were calculated are
Included here. See Table 6-6.

Decreased Body
Weight

Ing HO

0.0002

0004

00004

0.004

Inn HO Total HO

00002

0004

00004

0.004

Developmental
Effects

Ing HO

00001

0.0001

Inn HO Total HO

0.0001

0.0001

Blood
Effects

Ing HO

0.03

0.03

Inn HO

0.95

0.95

Total HO

0.98

0.98

Liver
Effects

Ing HO

0.0001

-__._._

0.00003

0.005

00004

0.02

0.0004

0.0009

0.0003

00001

0.03

Inn HO

0.09

0.34

0.0006

0.0007

0.42

Total HO

0.0001

0.09

0.34

0.0004

0.02

0.0009

0.0009

0.0003

0.0008

0.45

construction worker target endpolnt.xls\G-RME
December 29,2000

Revision 0



73
I

TABLE R-2
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA G
EXPOSURE TO COPCS IN EXCAVATION GROUNDWATER
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2 of 3

Constituent (•)

1,4-Dlchlorobenzene

2,4.5-TP (Silvex)

2,4-Dichtorophenol

2 Chtorophenol

3-MethylphenolM-Meltiylphenol

4-Chloroanillna

4-Melhyl-2-pentanone

Benzene

Chlorobenzene

della-BHC

Molybdenum

Naphthalene

Pentachlorophenol

Phenol

Tetrachloroettiene

Toluene

Tdchtoroettiene

Vanadium

Vinyl chloride

Total HI:

Kidney
Effect!

Ing HO

0.00003

0.0004

0.0001

0.02

0.0009

0.02

Inn HO

0.09

0.34

0.0008

0.42

Total HO

0.09

0.34

0.0004

0.0001

0.02

O.OOOB

0.0009

0.44

Neurological
Effeeli

Ing HO

0.0002

0.0002

InhHQ

0.031

0.03

Total HQ

0.0002

0.031

0.03

Reproductive
Effect*

Ing HO

0.0007

0.0007

InhHQ Total HO

0.0007

0.0007

N«Ml
Effeclt

Ing HO InhHQ

099

0.90

Total HQ

0.09

0.19

Notes:
COPC - Constituent of Potential Concern
Ing • Ingestkxv
HI • Hazard Index.
HQ - Hazard Quotient
RME - Reasonable Maximum Exposure,
(a) - Only constituents lor which HQs were calculated are
Included here. See Table 6-6.
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TABLE R-2
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA G
EXPOSURE TO COPCS IN EXCAVATION GROUNOWATER
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3 of 3

Corutltuent (a)

1 ,4-Dtahlorobenzene

2.4,5-TP (Silvex)

2,4-Dlchk»ophenol

2-Chtorophenol

3 Melhylphenol/4 Melhyiphenol

4-Chloroanillne

4-Methyl-2-pentanone

Benzene

Chlorobenzene

delta BHC

Molybdenum

Naphthalene

Penlachlorophenol

Phenol

Telrachtoroelhene

Toluene

Trichloroethene

Vanadium

Vinyl chloride

Total HI:

Immune
EftocU

Ing HO

0.0128

0.01

Inn HO Total HO

0.0128

0.01

Spleen
Effect!

Ing HO

0.02

0.02

Inn HO

— — - - - -

Total HO

0.02

-----

0.02

Nona
Reported

Ing HO

0.0008

00001

0.0008

Inn HO Total HO

0.0008

0.0001

0.001

No Dote Reaponae
Valu* Available

Ing Inn

X

X

X

X

X

X

X

X

X

X

X

Notes:
COPC - Constiluenl of Potential Concern.
Ing • Ingeslton
HI - Hazard Index.
HO • Hazard Quotient.
RME • Reasonable Maximum Exposure,
(a) - Only constituents for which HOs were calculated are
Included here. See Table 6-6.
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1 o(4

Constituent (a)

1 .1 ,2,2-Telrachloroelhano
1 ,4-Dlchlorobenzene
2,4-Dlchlorophenol
4-Chloroaniline
Antimony

Arsenic
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Heplachlor epoxide
Naphthalene
Nitrobenzene
Penlachlorophenol
Phenol
Total PCBs
Trichloroethene

Total HI:

Decreased Body
Weight

Ing HO.

0.004

0.004

Inn HO Total HQ

0.004

0.004

Developmental
Effects

IngHQ

0.000002

0.000002

InhHQ

0.002

0.002

Total HQ

0.002

0.000002

0.002

Blood
Effects

IngHQ

0.0003

0.03

0.0004

0.03

InhHQ

0.94

0.94

Total HQ

0.0003

0.960

0.0004

0.96

Liver
Effects

IngHQ

0.005
0.0002
0.0006
0.002

0.0004
0.05

0.0001

0.06

InhHQ

0.38

0.38

Notes:
All HQs are (or groundwater, unless otherwise noted,
gw - Groundwater.
(a) - Only constituents lor which HQs were calculated are
included here. See Table 6-6.
COPC - Constituent of Potential Concern.
HI - Hazard Index.
HQ - Hazard Quotient.
Ing • Ingoslion.
RME - Reasonable Maximum Exposure.

Total HQ

0.39

0.0002
0.0006
0.002

0.0004
0.05

0.0001
0.44

30
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2 of 4

Constituent (a)

1 . 1 ,2,2-Tetrachloroelhane
1,4-Dichlorobenzene
2,4-Dichlorophenol
4-Chloroaniline
Antimony

Arsenic
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Heptachlor epoxide
Naphthalene
Nitrobenzene
3entachlorophenol
Phenol
Total PCBs
Trichloroelhene

Total HI:
Notes:
All HQs are (or groundwaler, unless otherwise noted,
gw - Groundwaler.
(a) • Only constituents for which HQs were calculated are
included here. See Table 6-6.
COPC - Constituent of Potenlial Concern.
HI - Hazard Index.
HQ - Hazard Quotient.
Ing - Ingestion.
RME - Reasonable Maximum Exposure.

Ing HO

0.0006

0.0004
0.05

0.05

Kidney
Effects

InhHQ

0.38

0.38

Total HQ

0.38

0.0006

0.0004
0.05

0.43

Ing HO

0.01 soil,
0.003 gw

0.01

Vascuta
Effects

InhHQ

r

Total HQ

0.01

0.01

IngHQ

0.0003

0.0003

Decreased
Longevity

InhHQ Total HO

0.0003

0.0003

IngHQ

Nasal
Effects

InhHQ

2.12

0.99

3.12

Total HQ

2.12

0.99

3.12

•ya
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3 of 4

Constituent (•)

1 , 1 ,2,2-Tetrachloroelhane
1 ,4-Dlchlorobenzene
2,4-Dlchlorophenol
4-Chloroaniline
Antimony

Arsenic
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Heplachlor epoxide
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenol
Total PCBs
Trichloroethene

Total HI:

Notes:
All HQs are lor groundwater, unless otherwise noted,
gw - Groundwaler.
(a) - Only constituents lor which HQs were calculated are
included here. See Table 6-6.
COPC • Constituent ol Potential Concern.
HI - Hazard Index.
HO - Hazard Quotient.
Ing • Ingesllon.
RME - Reasonable Maximum Exposure.

Ing HO.

0.001

0.01 -soil

0.01

Immune
Effect*

Inn HO Tola! HO

0.001

0.01

0.01

Ing HO.

0.002

0.002

Spleen
Effects

Inn HO. Total HQ

0.002

0.002

Ing HO

0.01 soil.
0.003 gw

0.01 -soil

0.02

Skin
Effects

Inn HO Total HQ

0.01

0.01

0.02

Ing HO.

0.01 -soil

0.01

Eye
Effect
InhHQ ToUl HQ

0.01

0.01

73
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
4 of 4

Constituent (a)

1 ,1 ,2,2-Telrachloroelhane
1,4-Dichlorobenzene
2,4-Dichlorophenol
4-Chloroaniline
Anlimony

Arsenic
Benzene
Chlorobenzene
Chlorolorm
Ethylbonzene
Heptachlor epoxide
Naphthalene
Nitrobenzene
3entachlorophenol
3henol
Total PCBs
Trichloroelhene

Total HI:

None
Reported

Ing HO

0.000001
0.003

0.003

InhHQ

------

- — - ——

Total HQ

0.000001

0.003

——— ....

0.003

No Dose Response
Value Available

Ing

-—.--.—

Inh

X

X
X
X

X

X

X
X

X
X

Notes:
All HQs are for groundwater, unless otherwise noted,
gw • Groundwater.
(a) • Only constituents lor which HQs were calculated are
included here. See Table 6-6.
COPC - Constituent ol Potential Concern.
HI • Hazard Index.
HO - Hazard Quotient.
Ing - Ingeslion.
RME - Reasonable Maximum Exposure.
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TABLE R-4
HAZARD INDEX BY TARGET ENOPOINT
MLE CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION QROUNOWATER AND SURFACE SOIL
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1 o(4

Constituent (•)

1 .1 ,2.2-Tetrachloroethane

1 ,4 Dichlorobenzene

2,4-Dlchlorophenol

4-Chloroanlllne

Antimony

Arsenic

Benzene

Chlocobenzene

Chloroform

Ethytbenzene

Heplachlor epoxkte

Naphthalene

Nitrobenzene

Penlachlorophenol

Phenol

Total PCBs

Trlchloroethene

Total HI:

Decreased Body
Weight

Ing HO

0.002

0.002

Inn HO Total HO

0002

0.002

Developmental
Effecte

Ing HO

0000001

0.000001

InhHQ

0.001

0.001

Total HO

0.001

0.000001

0.001

Blood
Effect*

Ing HO

0.0001

0.01

0.0002

0.01

InhHQ

0.28

0.28

Total HO

0.0001

0.293

0.0002

0.29

Liver
Effecte

Ing HO

0.003

0.0001

0.0003

0.001

0.0002

0.02

0.00003

0.02

InhHQ

0.11

0.11

Total HO

0.12

0.0001

0.0003

0.001

0.0002

002

0.00003

0.14

Notes:
All HQs are lor groundwaler, unless otherwise noted,
gw • Groundwater.
(a) - Only constituents lor which HQs were calculated are
Included here. See Table 6-20.
COPC • Constituent of Potential Concern.
HI • Hazard Index.
HO - Hazard Quotient.
Ing • Ingestton
MLE • Most Likely Exposure.
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TABLE R-4
HAZARD INDEX BY TARGET ENDPOINT
MLE CONSTRUCTION WORKER
FILL AREA H • EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2ol4

Constituent (•)

1,1,2,2-Tetrachloroethane

1 ,4-Dichlorobenzene

2.4-Dlchlorophenol

4 Chtoroanilino

Antimony

Arsenic

Benzene

Chlorobenzene

Chloroform

Ethylbenzene

Heptachlor epoxlde

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenol

Total PCBs

Trfchkxoelhene

ToUl HI:
Notes:
All HQs are for gcoundwalet, unless otherwise noted
gw - Groundwaler.
(a) - Only constituents for which HQs were calculated are
Included here. See Table 6-20.
COPC • Constituent ol Potential Concern
HI - Hazard Index.
HO - Hazard Quotient.
Ing • Ingeslron.
MLE • Most Likely Exposure.

Ing HO

00003

0.0002

0.02

0.02

Kidney
Effect.

InhHQ

0.11

0.11

Total HQ

0.11

0.0003

0.0002

0.02

0.13

IngHQ

0.001 (soil)
0.002 (gw)

0.003

Vascular
Effect*

InhHQ Total HQ

0.003

0.003

IngHQ

0.0001

0.0001

Decreased
Longevity

InhHQ Total HO

0.0001

0.0001

IngHQ

Naial
Effect*

InhHQ

0.64

0.30

0.93

Total HQ

0.64

0.30

0.»3
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TABLE R-4
HAZARD INDEX BY TARGET ENDPOINT
MLE CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3 of 4

Constituent (•)

1,1,2,2-Telrachloroethane

1 ,4-Dlchlorobenzene

2,4-Dlchlorophenol

4-Chlofoanlllne

Antimony

Arsenic

Benzene

Chlorobenzene

Chlorolomi

Ethytoenzene

Heptachlor epoxlde

Naphthalene

NHrotaenzene

Penlachlorophenol

Phenol

Tola! PCBs

Trichloroethene

Total HI:

Notes:
All HOs are (or groundwater, unless otherwise noted,
gw - Groundwater.
(a) • Only constituents lor which HOs were calculated are
Included here. See Table 6-20.
COPC • Constituent ol Potential Concern.
HI • Hazard Index.
HO - Hazard Quotient
Ing - Ingestton.
MLE • Most Likely Exposure

Ing HO

0.001

0.002 (SOU)

0.003

Immune
Effect*
InhHQ Total HO

0.001

0.002

0.003

Ing HO

0.001

0.001

Spleen
Effects

InhHQ Total HO

0.001

0.001

Ing HO

0.001 (soil)
0.002 (gw)

0.002 (soil)

0.005

Skin
Effects
InhHQ Total HO

0.003

0.002

0.00}

Ing HO

0.002 (soil)

0.002

Eye
Effect
InhHQ Total HQ

0.002

0.002
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TABLE R-4
HAZARD INDEX BY TARGET ENDPOINT
MLE CONSTRUCTION WORKER
FILL AREA H • EXPOSURE TO COPCs IN
EXCAVATION QROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
4 of 4

Continuant (•)

1 ,1 .2.8-Tetrachloroelhane

1 ,4-Olchloioben2ene

2,4-Dlchtorophenol

4-Chtoroanlllne

Antimony

Arsenic

Benzene

Chtorobenzene

Chtorotorm

Ethylbenzene

Heplachlor epoxlde

Naphthalene

Nitrobenzene

Penlachlorophenol

Phenol

Total PCBs

Trlchloroethene

Total HI:

None
Reported

Ing HO

0.0000005

0.001

0.001

inhHQ Total HO

0.0000005

0.00 1

0.001

No DOM Raiponte
Value Available

Ing Inn

X

X

X

X

X

X

X

X

X

X

Notes:
All HQs are lor groundwaler, unless otherwise noted,
gw • Groundwaler
[a) - Only constituents (or which HQs were calculated are
Included here. See Table 6-20.
COPC - Constituent ol Potential Concern.
HI • Hazard Index.
HQ • Hazard Quotient
Ing • Ingestlon
MLE • Most Likely Exposure.
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ORDINANCE N( X

AN ORDINANCE PROHIBITING THE USE OF GROUNDWATZR AS A POTABLE WATER
SUPPLY BY THE INSTALLATION OR USE OF POTABLE WATER SUPPLY WELLS OR BY

ANY OTHER METHOD

WHEREAS, certain properties in die Village of Sauget, Illinois, have been used over aperiod of time for fr"T)frtl'ii iaVj™fr'y»r*fl purposes; and

WHEREAS, because of said use, concentrations of certain chemical constituents in the
grotmdwater beneath the Village may exceed Class I gxoundwatex quality standards for potable
resource groundwater, as set forth in 35 Tl]W»rtiia fLAmi-nic+ntiw Code Part 620, or Tier 1
residential remediation objectives, as set Jbrth.in 35 Hi. Adtn. Code Part 742; tad

WHEREAS, the Village of Saoget desires to Km** potential threats to Iranian health.
frona groundwater contamination while fa^H^t"^ the redevelopment and productive use. of
properties that are *fr»» source of said f-k**tiir'ai constituents;

NOW, THEREFORE, BE IT ORDAINED BY THE VILLAGE COUNCIL IN THEVILLAGE OP SAUGET, ILLINOIS:

Section One: Use of groundwater as a potable -water sirpply prohibited.

The TISC or attempted. use of groundwater from -within the corporate limits of die
Village as a potable water supply by the installation or drilling of •wells ox by anyother method, is ^rH'y prohibited.

Section Two: Penalties

Any person violating the provisions of this ordinance shall be subject to a fine of
Up tO ̂ &g •^ fef f^rh -vlnfa tjjrm

Section Three: Definitions.

"Person" is any Individual, partnership, co-partnexsbip, fi""^ Company, Hxnited
liability company, corporation, association, joint stock company, truat, estate,
political subdivision, or any other legal entity, or their representatives, agents oxELygfeny,

"Potable •water" is any water used for human or domestic consumption,
^TM'^idfyifc but not limited to, "water used for dfltifri**^ batting, swimming
•washing *^*h*f, or preparing foods.

S-2



SectumFoun Repealer.

All ordinances or parts of ordinances in conflict "with this ordinance are hereby repealed in
as they arc in conflict -with this ordinanc

Section Five: SeverabKty.

If any provision of thu ordinance or its application to any person or undo- any circum
adjudged invalid, such adjudication shall not affect the validity ofthe ordinance ac a -whole or of
any portion not adjudged invalid.

Section Sbc Effective Date.

This and
law.

INTRODUCED AND READ FOR THETIRST TtME: October 12, 1999

BEAD FOR. THE SECOND TIME:
(under suspension of rules): October 12, 1999

BEAD FOR THE THIRD TIME:
(under suspension of ndea): October 12, 1999

ADOPTED AND ENACTED; October 12, 1999

ROLL CALL VOTE:

Nay*
•Absent:_____
UnfiLod Vacancy:

•* v

President (mayor) Pro T

ATTEST:

S-3



ORDINACE No. 981 r

^^S£?FE,PROHIBrrING T™ °SE OF GRQUNDWATER AS AFOTABLE WATER SUPPLY
?ISL?JSTALLATION QRUSE °F POTTABLE WATER SUPPLY WELLS OR BY ANY OTHERMETHOD

WHEREAS, certain properties in the Village of f>|min^ puppfe, have beea used over a period of
time for commercial/industrial uses; and

WHEREAS, because of said use, concentrations of certain chemical constituents in the
groundwater beneath the Village may exceed Class I groondwatcrqiulity standards foe potaWeiesonrce
grocmdTOter,assttfoithin35Adiiniu'strarrveCodePa^
as set forth in 35 ffl. Admin. Code Pan 742; and

WHEREAS, the Village of Cahofcia desires to liniit potential threats to huxnatx health from
grooodwater ctHitamiaation while facilitating the ledevdopment and ptoductive use of properties that are
the source of said chemical constituents;

NOW, THEREFORE, BE IT ORDAINED BY THE VILLAGE BOARD IN THE VILLAGE OP
CAHOKIA, ILLINOIS:

The use or attempted use of grouudwater from within the corporate limits of the Village as a
potable water supply by the installation or drilling of wells or by any other method is hereby
prohibited.

Section Two: Penalties,

Any person violating the provisions of this ordinance shaft be sotgert to a fine of up to $1,000.00
for each violation.

Section Three: Definitions.

" l T ilpPTiy. *Pff>, *̂̂ g. pO>i*^al snhdiwaon, or any other legal
entity, or their representatives, agents or assigns.

"Potable •water" is any -water used for human or domestic consuniptjon,uiclading, but not limited
to Tqter BSyi for ^nVfng hyt^mg^ gnrtttimmg^ cashing nishes, garden or lawn, watering.
or preparing foods..

Section Fotxr Repealer.

ADordiriancesorpartsafotdiiiaiKesinconfliav^
they are in conflict with this ordnance.

Section Five: Severability.

If any provision of this ordinance or its application to any person orunderanyearcninstancesis
adjudged invalid, such adjudication Shall not affect the vatidityoftheordiiianceasawholeorof
any portion not adjudged invalid

S-4



Section sbc Effective Date.

This ordinance shaft be ia lull force and effect man and after its passage, approval and
publication, as required by law.

ADOPTED:
(Date)

ADOPTED:
(pate)

.g^ AJ/
.(ViDageCledc)

(Mayor)

<«r s
day of &***-_ .2000.

S-5



STATE OP ILLINOIS )

> SSCOOSTY OP ST. CLAIR ) a

)
VILLAGE OP

CEKTITICME OF VGJAGE CT.F.RK

I, Jessie Brown, Clerk of 'the Village of Cahokia, St. Clair County,

Illinois, do hereby certify that as such Village Clerk of the village

of Cahokia , Illinois, I am legal custodian and -keeper of the journal

of the proceedings of the Village of Cahokia Board of Trustees of said

Village, and I do certify that the attached documents are true and

faithful copies of said documents. I do further certify that the

original of said documents are now remaining on file and of record

in ary said office.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the seal

of the Village of Cahokia, Illinois, the i* day ofC_Jp#̂ »<L̂ . *A.D.

Jessie Brown, Village Clerk
Village of Cahokia, Illinois

(SE&L)
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APPENDIX T

SUPPLEMENTAL CONSTRUCTION WORKER EVALUATION

1.0 INTRODUCTION

Pursuant to comments received from USEPA on the December 29, 2000 Human Health Risk
Assessment for Sauget Area 1 (the HHRA), and comments received on the March 30, 2001 Response
to Comment document, an additional evaluation has been conducted for the construction worker. This
evaluation has been conducted to evaluate potential risks to the construction worker associated with
subsurface soil and leachate in Sites G, H, I and L, and follows the same methods as presented in the
December 29, 2000 HHRA report.

2.0 SITE CHARACTERIZATION

A description of the site, and the conceptual site model for the site, are presented in Section 2 of the
HHRA.

3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as Constituents of Potential Concern (COPCs) for quantitative evaluation in the
risk assessment. This step of the risk assessment involves compiling and summarizing the data for
the risk assessment, and selecting COPCs based on a series of screening steps.

3.1 Data Evaluation

Subsurface samples collected in the Sites as part of the SSP were analyzed for TCLP, not total
constituent concentrations. Therefore, historical data collected for other investigations were employed
to evaluate potential construction worker contact with COPCs in the subsurface. These data were
obtained from the following: Sauget Area 1 Data Tables/Maps, Ecology and Environmental, Inc.,
February 1998, prepared for USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No.
68-W8-0086, Work Assignment No. 47-5N60. The historical data are unvalidated, and detection limits
were not available for the majority of results reported as not detected. Therefore, only results reported
as detected were used in this evaluation. Any sample for which all results were reported as not

T_9 June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

detected were eliminated from further evaluation. Samples used in the subsurface soil evaluation are
presented in Table T-1.

TCLP data from subsurface samples collected in the Sites as part of the SSP were used to represent
leachate concentrations, i.e., concentrations in groundwater within the fill material. Additionally, one
leachate sample collected from Site G on April 26, 2000 and one leachate sample collected from Site I
on April 25, 2000 were used in this evaluation. This evaluation is separate from, and in addition to, the
evaluation of the construction worker receptor's exposure to groundwater in the main text of the HHRA
(in which the Site groundwater data were used). Samples used in the groundwater-TCLP evaluation
are presented in Table T-2. Note that validation was not performed on the TCLP data, and limited data
validation was performed on the leachate data to select between multiple runs and dilutions at the
laboratory.

3.1.1 Summary Statistics

The available subsurface soil and groundwater TCLP data for each Site were summarized for use in
the risk assessment.

The steps used to summarize the data for use in identifying COPCs in the screening process
presented in this section are discussed in Section 3.1.3 of the HHRA. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0
of the HHRA.

Table T-3 presents the summary statistics for subsurface soil, and Table T-4 presents the summary
statistics for groundwater-TCLP and groundwater-leachate. Note that statistics were calculated
separately for TCLP and leachate samples.

3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process.

The steps used to identify COPCs are presented in Section 3.2 of the HHRA and are summarized
below.

• Frequency of Detection and Essential Nutrient Status. No constituents were excluded
from consideration as a COPC based on the frequency of detection screen. Essential nutrients
(i.e., calcium, iron, magnesium, sodium and potassium) were not included as COPCs (HHRA
Workplan, and USEPA, 1989a).
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Comparison to Background. Background samples were collected in the vicinity of the site to
provide information on naturally occurring levels of constituents typical for the local area. The
purpose of comparing site conditions to local background is to determine if site concentrations
of constituents are representative of background concentrations, which, therefore, should not
be included in risk calculations. Background comparisons were conducted for each medium
using site-specific background data and background concentrations. No constituents in
subsurface soil or groundwater were eliminated from further consideration based solely on
background.

Toxicity Screen. A toxicity screen was performed in accordance with USEPA Region 5
guidance (USEPA, 1998b) and IEPA regulations (IEPA, 1998). The sources of the screening
criteria and the screening methodology are presented in Sections 3.2.3.1 and 3.2.3.2 of the
HHRA. The screening values are presented in Appendix C. Tables T-5 through T-8 present
the screening conducted for subsurface soils, and Table T-9 presents the screening conducted
for TCLP -groundwater and leachate - groundwater.

4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk. The methodology of the dose-response assessment and
sources of the data are provided in Section 4.0 of the HHRA.

Table T-10 lists the COPCs identified in subsurface soil and groundwater for the construction worker
scenario and summarizes the toxicity information for COPCs with potential noncarcinogenic effects for
the oral route of exposure. For each COPC, the chemical abstracts service number (CAS number),
the dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents published on IRIS,
and is based on the confidence in the study and the extent of toxicity information available for that
constituent.

Table T-11 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for
the inhalation route of exposure. For each COPC, the CAS number and the toxicity value are
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presented. Inhalation RfD (in units of mg/kg-day) values are calculated from Reference
Concentrations (RfC) (in units of mg/m3) assuming a 70 kg adult breathes 20 m3 of air per day. Both
values are presented where available. In addition, the reference for the toxicity value, the USEPA
confidence level in the value, the uncertainty factor, the modifying factor, the study animal, study
method, target organ and critical effect upon which the toxicity value is based are also presented for
each constituent. USEPA does not support use of oral toxicity values to evaluate inhalation exposures
(USEPA, 1996b).

Table T-12 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the cancer slope factor (CSF) is based are presented.

Table T-13 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m3)"1) and the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m3 of air per day.

5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. To estimate
the potential risk to human health that may be posed by the presence of COPCs in environmental
media in the study area, it is first necessary to estimate the potential exposure dose of each COPC for
each receptor. The exposure dose is estimated for each constituent via each exposure route/pathway
by which the receptor is assumed to be exposed. Reasonable maximum exposure (RME) scenarios,
and most likely exposure (MLE) scenarios based on appropriate USEPA guidance are both evaluated
in the quantitative risk assessment. Exposure dose equations combine the estimates of constituent
concentration in the environmental medium of interest with assumptions regarding the type and
magnitude of each receptor's potential exposure to provide a numerical estimate of the exposure dose.
The exposure dose is defined as the amount of COPC taken into the receptor and is expressed in
units of milligrams of COPC per kilogram of body weight per day (mg/kg-day). The exposure doses
are combined with the toxicity values to estimate potential risks and hazards for each receptor.

Section 5.1 of the HHRA presents the updated Conceptual Site Model (CSM) for the site.

Section 5.2 of the HHRA identifies the potential exposure scenarios and receptors evaluated in the
HHRA. In this appendix, an on-site construction/utility worker is evaluated for potential exposure to
COPCs in Site subsurface soil via incidental ingestion and dermal contact, and via inhalation of
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particulates suspended during excavation activity. Construction/utility work is assumed to occur up to
depths of 30 feet bgs as noted in the HHRA. Due to the shallow depth of groundwater, the
construction/utility worker may contact groundwater during excavation. Therefore, the construction
worker is assumed to be exposed to COPCs in groundwater via incidental ingestion and dermal
contact, and via inhalation of COPCs volatilized from standing water in an excavation trench. In this
evaluation, leachate from the Sites, as represented by the TCLP data, are used to evaluate exposure
to groundwater. Because the Sites are areas of known waste disposal, appropriate safeguards would
likely be used when excavating in waste areas (gas monitoring, appropriate personal protective
equipment), although the use of such safeguards were not assumed when identifying the exposure
factors used in the risk assessment.

Section 5.3 of the HHRA presents the methods for quantifying potential exposures.

Section 5.4 of the HHRA presents the receptor-specific exposure parameters. Exposure assumptions
for the scenarios evaluated here are the same as those used in the HHRA. The exposure
assumptions are presented in Table T-14.

Section 5.5 of the HHRA presents the constituent-specific exposure parameters. Constituent-specific
parameters are presented for the COPCs for the additional construction worker scenarios in Tables T-
15 (Absorption Adjustment Factors) and T-16 (Dermal Permeability Constants). Several dermal
permeability constants were calculated, as shown in Table T-17. Additional AAF derivations not
included in Appendix O are presented at the end of the text of this appendix.

Table T-18 presents the RME Exposure Point Concentrations (EPCs) for COPCs in subsurface soil,
and Table T-19 presents the RME EPCs for COPCs in subsurface soil entrained on dusts (calculation
of these are discussed in Section 5.5.1.2 of the HHRA). Table T-20 presents the RME EPCs for
COPCs in groundwater. For Sites G and I, the higher of the maximum detected TCLP concentration
and the leachate concentration was selected as the RME EPC. Table T-33 presents the comparison
of the TCLP and leachate concentration and presents the selected value. Table T-21 presents the
RME EPCs for volatile COPCs in an excavation trench. The attenuation factors for groundwater-to-air
were calculated in Table T-34; the calculation of these factors is discussed in Appendix L. The MLE
EPCs for these scenarios are presented in Tables T-22 through T-25. It should be noted that the
EPCs for subsurface soils have been calculated based solely on data for detected constituents;
therefore, the EPCs are likely biased high. This is due to the fact that the historical data report (see
Section T3.1) did not provide the quantitative detection limits for constituents reported as "non-detect."
Additionally, it should be noted that the MLE EPCs for groundwater are the higher of the average
TCLP concentration and the leachate concentration (see Table T-33 for the comparison and selection).
These values may also be biased high, as many are based on the results of one leachate sample, and
are therefore the same as the RME EPCs (the "average" leachate concentration is the same as the
"maximum" leachate concentration because there was only one sample).
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The exposure dose and risk calculation spreadsheets are presented at the end of this appendix. The
risk results are discussed in Section 6.0 of this appendix.

6.0 RISK CHARACTERIZATION

The potential risk to human health associated with potential exposure to COPC in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed a reference dose (RfD). Reference doses
as well as cancer slope factors were discussed in Section 4.0. The approach to carcinogenic risk
characterization is presented in Section 6.1 of the HHRA, and the approach to noncarcinogenic risk
characterization is presented in Section 6.2 of the HHRA. The risk characterization results for the
construction worker subsurface soil and groundwater pathways are presented in Section 6.1 of this
appendix. Uncertainties associated with the risk characterization are presented in Section 6.5 of the
HHRA; specific uncertainties involved with this additional evaluation are presented in Section 6.2 of
this appendix. The risk calculation spreadsheets are presented at the end of this appendix.

6.1 Potential Carcinogenic Risk Results

Potential carcinogenic risks for the RME scenario are presented in Table T-26 and the potential His for
the RME scenario are presented in Table T-27. Risks and His for the MLE scenario are presented in
Tables T-28 and T-29, respectively. The construction worker is assumed to be exposed to COPCs in
subsurface soil via incidental ingestion and dermal contact and inhalation of particulate matter in
excavation dust, and to COPCs in groundwater exposed in an excavation via incidental ingestion and
dermal contact and inhalation of constituents volatilized into excavation air.
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As indicated in Table T-26, the potential risk for the construction worker (RME) for all Sites is below or
within the USEPA risk range of 10"4 to 10"6. Table T-28 indicates that the potential risks for the MLE
scenario are also below or within the USEPA risk range of 10"4 to 10"6.

The following scenarios resulted in risks below the target risk range (i.e., risks less than 10"6):

Site L - MLE construction worker

The following scenarios [and risk-driving constituents-environmental medium] resulted in risks between
10"6 and 10~5, which is within the target risk range:

Site L - RME construction worker [PCBs - subsurface soil]

Site G - MLE construction worker [PCBs - subsurface soil, Pentachlorophenol - leachate]

Site H - MLE construction worker [PCBs - subsurface soil]

Site I - MLE construction worker [PCBs, Total TCDD-TEQ, Pentachlorophenol - leachate]

The following scenarios [and risk-driving constituents-environmental medium] resulted in risks between
10~5 and 10"4, which is within the target risk range:

Site G - RME construction worker [Pentachlorophenol - subsurface soil and leachate, PCBs
- subsurface soil]

Site H - RME construction worker [PCBs, 1,4-Dichlorobenzene, Benzo(a)pyrene -
subsurface soil]

Site I - RME construction worker [Pentachlorophenol, Chloroform, PCBs, 1,1-
Dichloroethene, Total TCDD-TEQ - leachate; Hexachlorobenzene, PCBs,
Toxaphene - subsurface soil]

6.2 Potential Noncarcinogenic Hazard Results

Table T-27 indicates that the potential His for the construction worker (RME) are above the target HI of
1 in each Site. The HI for the construction worker for the MLE scenario presented in Table T-29 is
above 1 for all Sites with the exception of Site L.
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The RME HI exceeds 1 in Site G primarily due to potential ingestion and dermal contact with PCBs and
phosphorous in subsurface soil and secondarily due to potential inhalation exposure to benzene and
naphthalene and due to volatilization from standing groundwater.

The RME HI exceeds 1 in Site H due potential ingestion and dermal contact with PCBs in subsurface
soil, potential inhalation of manganese in particulates, potential ingestion and dermal contact with
cadmium in groundwater, and potential inhalation of benzene from standing groundwater.

The RME HI exceeds 1 in Site I due potential ingestion and dermal contact with PCBs and antimony in
subsurface soil, potential ingestion and dermal contact with PCBs in groundwater, and due to potential
inhalation exposure to chloroform, chlorobenzene, and naphthalene due to volatilization from standing
groundwater.

The RME HI exceeds 1 in Site L due to potential ingestion and dermal contact with PCBs in subsurface
soil.

The MLE HI exceeds 1 in Site G due to potential ingestion and dermal contact with PCBs and
phosphorous in subsurface soil. The MLE HI exceeds 1 in Site H due potential ingestion and dermal
contact with PCBs in subsurface soil. The MLE HI exceeds 1 in Site I due potential ingestion and
dermal contact with PCBs in groundwater, and due to potential inhalation exposure to chloroform due
to volatilization from standing groundwater.

6.3 Lead Evaluation

Lead was identified as a COPC in both soil (Site I) and groundwater (Sites G, H, and I). Because of the
uncertainties in the dose-response relationship between exposure to lead and biological effects, it is
unclear whether the noncarcinogenic effects of lead exhibit a threshold response. Therefore, an RfD
for lead is not available. Although USEPA has classified lead as a B2 (probable human) carcinogen,
no cancer slope factor (CSF) has been developed. Therefore, potential exposures to lead cannot be
evaluated using the traditional methods of risk assessment. However, the USEPA has developed a
model for assessing adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et al., 1994). The
model is described in detail in Appendix Q. The results for the construction worker are summarized
below.

As can be seen in Table T-30, an average expected blood lead level of 2.59 ug/dL is predicted for a
hypothetical construction worker potentially exposed to lead in excavation, air, soil and groundwater in
Site G, of 2.87 ug/dL in Site H, and of 3.43 ug/dL in Site I. These predictions are below acceptable
Occupational Safety and Health Administration (OSHA) standards for adult workers (29 CFR, Part
1910.1025). The OSHA standards for blood lead levels are as follows: 1) Blood lead levels of workers
(male and female) intending to have children should remain below 30 ug/dL; and 2) OSHA allows 40
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ug/dL as a "permissible" blood lead level in lead-exposed workers, below which no further medical
monitoring or workplace intervention is required. These values are also below the USEPA target blood
lead level of 10 ug/dL for protection of a developing fetus (USEPA, 1996).

6.4 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in Section 6.5 of the HHRA. Additional uncertainties associated with the scenarios
presented in this appendix are discussed below. They are discussed in qualitative terms, because for
most of the assumptions there is not enough information to assign a numerical value to the uncertainty
that can be factored into the calculation of risk.

Sample Statistics. Site subsurface soil data were not collected as part of the current investigation.
Therefore, unvalidated historical data were used in this evaluation. Detection limits were not available
for the majority of the results reported as not detected. Therefore, only detected concentrations were
employed. This overestimates the EPCs for the subsurface soil data, because it is standard practice to
use 1/2 the detection limit as a proxy concentration for results reported as not detected. Because the
results were not validated, it is possible that there were unidentified sample collection or laboratory
issues with the data. TCLP data were used as a proxy for groundwater data, introducing another
source of uncertainty, which is likely to overestimate potential risks. Actual leachate data were
available for Sites G and I; only one sample was collected from these Sites. Limited data validation
was performed on this data to select between multiple runs and dilutions.

Environmental Degradation. The subsurface soil data used in this evaluation date back to the early
1980's. Organic constituents are naturally degraded in the environment by a variety of processes (i.e.,
photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and utility of
natural attenuation and biodegradation as a remedial option and has recently published guidance for
its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for specific constituents
based on environmental conditions (i.e., presence of bacteria, pH, exposures to sunlight and oxygen),
and there are respected literature sources of such information. However, environmental degradation is
not typically accounted for in the calculation of risks for the site. This has likely resulted in an over-
estimation of site risks.

~ T _ 1 Q J u n e 1.2001
J:\lndl_Service\Project Res'iSoluitia-6105\Sauget-610SO02\Report Rev 1\Appendix T construction worker.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS ,,.-t,X.-J.'f:t«,l.-r,~

7.0 CONCLUSIONS

This constaiction worker evaluation (for subsurface soil and leachate) was conducted as a supplement
to the original construction worker scenario presented in the main body of the report (surface soil and
groundwater). Potential carcinogenic risks for this supplemental scenario are within the target risk
range for all Sites. To evaluate potential additivity of risks for the two evaluations, risks calculated for
the original and the supplemental risk assessments have been summed as shown in Tables T-31 and
T-32 for the RME and MLE scenarios, respectively. The results indicate that the combined risks for
each Site are still within the target risk range. With the exception of the MLE scenario for Site L, as the
His for the supplemental risk assessment are all above 1, the combined His are also above 1. The
combined HI for the MLE scenario for Site L is slightly above 1 (at 1.1).

These results support the original conclusion in the risk assessment that construction/excavation
activities should not occur in Sites G, H, I, and now L based on present conditions without use of
proper personal protective equipment and monitoring for air emissions from standing water.

8.0 REFERENCES
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Other references are presented in the main text of the report.
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1,2-DICHLOROBENZENE

The oral RfD for 1,2-dichlorobenzene (9.0E-02 mg/kg-day) is based upon a com oil gavage study in
rats. Absorption is assumed to be virtually complete (100%) by this route. It is assumed that
absorption is the same in animals and humans for gavage, drinking water, and soil ingestion
exposures. Thus, the AAF (oral-water, oral-diet, oral-soil) are all 1.

ENSR has used a recommended default value for organics of 1% absorption for dermal exposures to
soil and sediment (ERA, 2000). Thus, the AAF (dermal-soil, dermal-sediment) is 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
1,2-dichlorobenzene, the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 1,2-Dichlorobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation NA

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbul.htm]
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2,4-DINITROTOLUENE

The oral RfD for 2,4-dinitrotoluene of 2.0E-03 mg/kg-day is based on a study in dogs that received the
dose via oral capsule. Limited information is available about the absorption of 2,4-dinitrotoluene.
However, it is assumed that gastrointestinal absorption for this compound is complete. Furthermore, it
is assumed that absorption is the same in animals and humans for oral capsule, drinking water, diet
and soil ingestion exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil)
are all 1.

A recommended default value for organics of 1 % absorption from dermal exposures to soil containing
organics (USEPA, 2000) has been used. Thus, the AAF (dermal-soil/sediment) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
2,4-dinitrotoluene, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for 2,4-Dinitrotoluene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation NA

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/healthbul .htm]
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BARIUM

The USEPA oral RfD for barium (7E-02 mg/kg-day) is based on a drinking water study in humans in
which healthy male volunteers consumed barium chloride. The gastrointestinal absorption in humans
of other forms of barium from surface water or groundwater is assumed to be the same. Thus, the
AAF (oral-water) is 1. The absorption of barium in humans from dietary constituents is reported to be
greater than 91% (Lisk et al., 1988). It is assumed that the absorption from drinking water is 100%.
Thus, the AAF (oral-diet) is 1. It is further assumed that the gastrointestinal absorption from soil is the
same as from the diet (91-100%). Thus, the AAF (oral-soil) is assumed to be 1.

A recommended default value for inorganics of 0.1% was assumed for dermal absorption from soil in
the absence of data on the dermal absorption of barium (USEPA, 2000). Thus, the AAF (dermal-soil)
is 0.001.

The inhalation dose-response value for barium (1.43E-04 mg/kg-day) is based on the USEPA RfC,
which is derived from an inhalation study in rats. It is assumed that absorption in humans from
respirable particles retained in the lung is the same as absorption of BaCOs dust particles in rats.
Thus, the AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
barium the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Barium

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

1

1

1

0.001
1
1
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BERYLLIUM

The USEPA oral RfD of 2E-03 mg/kg-day is based on a dietary study in dogs. Beryllium is very poorly
absorbed across the gastrointestinal tract with several investigators reporting less than 1% absorption
of ingested beryllium (ATSDR, 1987). It is assumed that the absorption of beryllium in the diet, soil
and sediment is the same as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), the
AAF (oral-sediment), and the AAF (oral-water) are all 1 .

Dermal absorption of beryllium is also reported to be poor, although specific estimates were not
located (ATSDR, 1987). A recommended default value for inorganics of 0.1% for the dermal
absorption from soil has been used (USEPA, 2000). Assuming that the gastrointestinal absorption of
beryllium from the drinking water study was 1%, results in an AAF (dermal-soil/sediment) of

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (1 00%)/(estimated absorption in the dose-response study). For
beryllium, the AAF (dermal-water) is (100%)/(1%) = 100.

Both the inhalation CSF of 8.4 (mg/kg-day)"1 and the inhalation of RfD of 5.71 E-06 mg/kg-day were
derived from epidemiological data based on occupationally exposed workers. It is assumed that the
absorption of inhaled beryllium in the environment is the same as in the dose-response study. Thus,
the AAF (inhalation) is 1 .

Summary of AAFs for Beryllium

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil

1

1

1

0.1
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Dermal-Water 100
Inhalation 1
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HEXACHLOROBENZENE

The oral and inhalation cancer slope factor of 1.6 (mg/kg-day)"1 and the oral reference dose of 8E-04
mg/kg-day are based on dietary studies in rats. Therefore, the AAFs are the same for carcinogenic
and noncarcinogenic risk assessment. Limited information was available concerning the absorption of
hexachlorobenzene, so information on the structurally related constituent polychlorinated biphenyls
was used to derive appropriate AAFs. The detailed derivations of the AAFs are presented under
polychlorinated biphenyls. As for PCBs, absorption of hexachlorobenzene from oil gavage has been
show to be about 80% (ATSDR, 1989). The AAFs (oral-water and oral-diet) are 1. The AAF (oral-soil)
is 0.83. The absorption factor for dermal-soil is 0.04 and for dermal-water is 1.1. The inhalation AAF is
1.

REFERENCES

ATSDR (Agency for Toxic Substances and Disease Registry). 1989. Draft Toxicological Profile for
hexachlorobenzene. ATSDR: Atlanta, GA.

T-18 June 30. 2001
J:\lndl_Service\Project Files\Soluitia-6105\Sauget-6105-002\Comment ResponseNAAF for CW.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

MANGANESE

The oral RfD for dietary intake of manganese is 1.4E-01 mg/kg-day based on human consumption
studies. Because these are dietary studies, the AAF (oral-diet) is by definition 1.

The oral RfD for exposure to manganese in non-food media such as drinking water, soil, etc., is 4.7E-
02 mg/kg-day. This value is based on the dietary RfD after the application of a modifying factor of 3.
The AAF (oral-water) and AAF (oral-soil) are assumed to be 1.

No studies have been found that address the dermal absorption of manganese from soils. A default
value for the absorption of metals from soil is 0.1% (USEPA, 2000). Assuming a 10% absorption of
manganese from the diet, the AAF (dermal-soil) is (0.1%/10%) = 0.01.

The USEPA inhalation RfC for manganese is 5.0E-05 mg/m3. This corresponds to an inhalation RfD
of 1.43E-05 mg/kg-day. The value is based on a human occupational epidemiological study.
Absorption of airborne manganese is assumed not to differ from that in the dose-response study.
Therefore, the AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
manganese, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Manganese

Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

1
1
1
0.01
10
1
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METHYLENE CHLORIDE

The oral CSF for methylene chloride (7.5E-03 (mg/kg/day)"1) is based on drinking water and inhalation
studies in mice. The oral RfD (6E-02 mg/kg/day) is based on a drinking water study in rats. Therefore,
the derived AAFs for oral and dermal exposure routes will be the same for evaluating both
carcinogenic and noncarcinogenic effects. The USEPA (1 985) reports that absorption of methylene
chloride by the gastrointestinal tract is high regardless of vehicle. Based on this information and other
absorption information on other volatile organic compounds, it is assumed that absorption is the same
in animals and humans for gavage, drinking water, inhalation, and soil or sediment ingestion
exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are 1 .

A recommended default value for VOCs of 1% was assumed for dermal absorption of methylene
chloride from soil and sediment (USEPA, 2000). An estimate of the gastrointestinal absorption of
methylene chloride in the dose-response studies was derived from the USEPA (1985) in which several
absorption estimates were listed. The average of four estimates was 63%. Thus, the AAF (dermal-soil)

= 0.016.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. Be definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined (100%)/(estimated absorption in the dose-response study). For
methylene chloride, the AAF (dermal-water) is (100%)/(63%) = 1 .6.

The inhalation RfC, 3.0 mg/m3 (8.57E-01 mg/kg/day), is derived from an inhalation study in rats. It is
assumed that absorption of methylene chloride in humans is the same as in the rats used in the dose-
response study. Thus the AAF (inhalation) is 1 for noncarcinogenic effects. The inhalation cancer unit
risk factor for methylene chloride is 4.7E-07 per (̂ g/m3)"1, equivalent to 1 .65E-03 (mg/kg/day)'1). It is
derived from an inhalation study in mice. This value was derived by incorporating a physiologically
based pharmacokinetic model to account for extrapolation of metabolism at high doses to low doses.
It is assumed that no further adjustments are required, so the AAF (inhalation-vapor, inhalation) is 1 for
cancer risk.
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Summary of AAFs for Methylene Chloride

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.016
Dermal-Water 1.6
Inhalation 1 (for both carcinogenic and noncarcinogenic effects)
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SELENIUM

The oral dose-response value for selenium (5E-03 mg/kg-day) is based on a human dietary study.
According to ATSDR (1988) selenium is completely absorbed from drinking water as well as dietary
constituents. This is supported by a study by Van Barweld (as cited in ATSDR) who showed that 90-
95% of selenium given to mice in drinking water was absorbed. In addition, Lisk et at. (1988) showed
that >87% of barium from food was absorbed by humans. It is assumed that gastrointestinal absorption
from soil is also complete. Thus, the AAF (oral-water), AAF (oral-diet) and AAF (oral-soil) are all 1.
The USEPA recommended default value of 0.1% for a dermal absorption of inorganics from soil has
been used (USEPA, 2000). Thus, the AAF (dermal-soil) = (0.1%/100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
selenium, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Selenium

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.001
Dermal-water 1
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PYRIDINE

The oral noncarcinogenic dose response value for pyridine (0.001 mg/kg-day) is based upon an oil
gavage study in rats. Limited data are available describing oral absorption and these generally
represent minimum estimates of the absorbed dose. Thus, it was assumed that 100% of the gavage
dose administered in the dose-response study was absorbed. Furthermore, it was assumed that
absorption is the same in animals and humans for gavage, drinking water, diet, and soil or sediment
ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAFs are all 1 for
use with the oral dose response value.

We have used a recommended default value for VOCs of 1.0% absorption from dermal exposures to
soil and sediment containing organics (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) =
0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
pyridine, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Pyridine

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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PHOSPHOROUS

The oral noncarcinogenic dose response value for phosphorous (2E-05 mg/kg-day) is based upon an
oil gavage study in rats. It was assumed that 100% of the gavage dose administered in the dose-
response study was absorbed. Furthermore, it was assumed that absorption is the same in animals
and humans for gavage, drinking water, diet, and soil or sediment ingestion exposures. Thus, the oral-
water AAF, the oral-diet AAF, and the oral-soil AAF are all 1 for use with the oral dose response value.

A recommended default value for inorganics of 0.1% absorption from dermal exposures to soil has
been used (USEPA, 2000). Thus, the AAF (dermal-soil and dermal-sediment) is (1%/100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
phosphorous, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Phosphorous

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.001
Dermal-water 1
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2,4-D

The oral noncarcinogenic dose response value for 2,4-D (1 E-02 mg/kg-day) is based upon a dietary
study in rats. It is assumed that 100% of the dose in the dose-response study was absorbed.
Furthermore, it was assumed that absorption is the same in animals and humans for drinking water,
diet, and soil ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAFs
are all 1 for use with the oral dose response value.

A recommended default value for organics of 1.0% absorption from dermal exposures to soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is (1 %/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
2,4-D, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for 2,4-D

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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TOXAPHENE

The oral CSF for toxaphene of 1.1 (mg/kg-day)'1 is based upon a dietary study in mice. It was
assumed that 100% of the dose in the dose-response study was absorbed. Furthermore, it was
assumed that absorption is the same in animals and humans for drinking water, diet, and soil ingestion
exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAF are all 1 for use with the
oral dose response value.

A recommended default value for organics of 1.0% absorption from dermal exposures to soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
toxaphene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation CSF of 1.12 (mg/kg-day)"1 is based on the dietary study in mice. Due to the lack of
chemical-specific information, it is assumed that absorption is the same for humans as in the dose-
response study. Thus, the AAF (inhalation) is 1.

Summary of AAFs for Toxaphene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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1 ,1-DICHLOROETHYLENE

The oral CSF for 1 ,1-dichloroethylene (6E-01 (mg/kg-day)"1) is based on an oral drinking water study
in rats (U.S. ERA, 2001). The oral RfD (9E-03 mg/kg-day) is based on an oral drinking water study
in rats (U.S. ERA, 2001). According to the U.S. ERA (1990) 1,1-dichloroethylene is 100% absorbed
in the gastrointestinal tract. It is assumed that 100% absorption occurs for oral exposure to drinking
water and soil for animals and humans. Thus, the AAF (oral-water) and the AAF(oral-soil) are both

A recommended default value of 1% for organics was assumed for dermal absorption of 1,1-
dichloroethylene from soil (U.S. ERA, 2000). Thus, the AAF (dermal-soil) is (1 %)/(1 00%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (1 00%)/(estimated absorption in the dose-response study). For
1 ,1-dichloroethylene, the AAF (dermal-water) is (100%)/(100%) = 1 .

The inhalation CSF for 1,1-dichloroethylene (1.75E-01 (mg/kg-day)"1) is based on an inhalation
study in mice (U.S. ERA, 2001). According to the U.S. ERA (1990) 1,1-dichloroethylene is
completely absorbed through inhalation. It is assumed that the absorption of 1 ,1 -dichloroethylene in
humans, via the inhalation route, is the same as in mice. Therefore, the AAF (inhalation) is

Summary of AAFs for 1,1 -Dichloroethylene

Oral-Water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-Water 1
Inhalation 1
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1,1-DICHLOROETHANE

The oral noncarcinogenic dose-response value (RfD) (1 E-1 mg/kg-day) is based on an inhalation study
in rats. Absorption in the dose-response study is assumed to be 100%. Based on absorption
information on other volatile organic compounds, it is assumed that absorption is the same in animals
and humans for gavage, drinking water, inhalation, and soil ingestion exposures. Thus, the AAF (oral-
water) and the AAF (oral-soil) are both 1 .

A recommended default value for organics of 1 % was assumed for dermal absorption of 1 ,1 -DCA from
soil (U.S. ERA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based
on administered doses. An adjustment is necessary to account for the absorption in the dose-
response study. In order to use consistent dose response criteria across all exposure pathways, the
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-
response criteria. Here, the AAF is defined as (1 00%)/(estimated absorption in the dose-response
study). For 1 ,1 -DCA, the AAF (dermal-water) is (100%)/(100%) = 1 .

The inhalation noncarcinogenic dose-response value for 1,1 -DCA (1E-01 mg/kg-day) is an
inhalation RfD derived from an inhalation study in cats. It is assumed that the absorption in humans
is the same as absorption of 1 ,1 -DCA in cats. Thus, the AAF (inhalation) for noncarcinogenic effects

Summary of AAFs for 1 ,1-Dichloroethane

Oral-water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1

REFERENCE
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2,4,5-T

The oral noncarcinogenic dose-response value (RfD) (1E-2 mg/kg-day) is based on a dietary study in
rats. Absorption in the dose-response study is assumed to be 100%. Based on absorption information
on other organic compounds, it is assumed that absorption is the same in animals and humans for
gavage, drinking water, inhalation, and soil ingestion exposures. Thus, the AAF (oral-water) and the
AAF (oral-soil) are both 1.

A recommended default value for organics of 1% was assumed for dermal absorption of 1,1-DCA from
soil (U.S. ERA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based
on administered doses. An adjustment is necessary to account for the absorption in the dose-
response study. In order to use consistent dose response criteria across all exposure pathways, the
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response
study). For 1,1-DCA, the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 2,4,5-T

Oral-water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1

REFERENCE

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS.
USEPA Region 4. Atlanta, GA. Update 05/30/00.
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ALDRIN

The oral CSF for aldrin of 1.7E+01 (mg/kg-day)'1 provided in IRIS (USEPA, 2001) is based on a
dietary study in mice. The oral RfD for aldrin of 3E-05 mg/kg-day is based on a dietary study in rats.
Due to the lack of chemical-specific information in both mice and rats and humans, it is assumed

that absorption is complete (i.e., 100%) and is the same in humans and mice and rats for drinking
water and soil ingestion exposures. Therefore, the AAF (oral-water) and the AAF (oral-soil) are both

A recommended default value (U.S. ERA, 2000) for organics of 1% absorption from dermal
exposures to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is

= 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 .

The inhalation CSF for aldrin is 1.7E+01 (mg/kg-day)"1 and is based on extrapolation from the oral
CSF. It is assumed that absorption from inhalation is the same as for the oral study. Therefore, the
AAF (inhalation) = 1.

Summary of AAFs for Aldrin

Oral-Water 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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INORGANIC MERCURY

The dose-response value for inorganic mercury (3.0E-4 mg/kg-day) is a chronic RfD based on three
subchronic studies in which rats were dosed with mercuric chloride either by gavage or by
subcutaneous injection. This RfD is intended to be used for risk assessment of water, soils, and
sediments containing unspeciated mercury.

Derivation of the RfD for Inorganic Mercury

The EPA-derived RfD for mercuric chloride is a consensus value determined by a panel of mercury
experts who met at ERA in October, 1987. The rat LOAEL for autoimmune effects was based on
three LOAELs identified in three rat studies. In two studies mercuric chloride was given to the
animals by gavage as an aqueous solution. LOAELS in these studies were 0.32 and 0.63 mg/kg-
day in administered dose units. In a third study, mercuric chloride was injected subcutaneously.
ERA converted the LOAEL of 0.016 mg/kg-day to units comparable to the gavage studies by
assuming the following: (1) 7% of mercuric chloride is absorbed from the gastrointestinal tract and
(2) 100% of mercuric chloride is absorbed when injected subcutaneously. The converted LOAEL
was 0.23 mg/kg-day.

From these three LOAELS, the experts determined that 0.3 mg/kg-day was an appropriate average
LOAEL from which to derive a chronic RfD. The resulting RfD is in administered dose units
assuming an oral gavage dosing regimen with aqueous solutions. Thus, an estimation of absorption
of inorganic mercury in rats from oral gavage is required for the development of the AAFs.

Estimation of Absorption in the Dose-Response Study

Three studies have been used to estimate the absorption of orally administered inorganic mercury in
rodents. Two of these studies have defined absorption based on the residual body burden following
a dose of radiolabelled 203Hg. One has determined absorption based on urinary excretion data.
Each of these will be discussed in turn below.

Residual Body Burden

Clarkson (1971) fed mice diets containing an unreported dose of 203HgCl2. The body burden of
mercury was measured by whole body radioactivity counting. After an initial sharp increase in
radioactivity over the course of two days, whole body counts at steady state indicated that 1 -2% of
the daily dose was absorbed. The average of 1.5% is a minimum estimate of inorganic mercury
absorption because it does not take into account the amount of the dose that was absorbed and
then excreted either in urine or feces.
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Walsh (1982) introduced 203HgCl2 (46ug/kg) by gavage in aqueous solution to rats (3-6/group). At 4
hr and 43 hr post-dosing, radioactivity measurements were made on: 1) the contents of the Gl tract
(stomach and the regions of the intestine), and 2) the carcass after the Gl contents had been
removed. Radioactivity in the eliminated urine and feces were not determined. At 4 hr, 1 .5% of the
dose was associated with the carcass and the balance of the dose was recovered in the Gl
contents. At 43 hr, 2.4% of the dose was associated with the carcass and 3.3% of the dose was
recovered in the Gl contents. (This 3.3% may or may not be available for absorption, or may have
already been absorbed and excreted.) Therefore, at 43 hr the remaining 94.3% of the dose had
been eliminated from the body. The value of 2.4% then is an estimate of the body burden of
inorganic mercury.

The above studies have estimated the following body burdens of inorganic mercury in rodents:
1 .5% for inorganic mercury administered with food, and 2.4% for inorganic mercury administered in
water. Because these values are similar, it can be assumed that the body burden of mercury
administered with food is the same as the body burden resulting from exposure to mercury in
drinking water. Thus, an average can be taken to estimate residual body burden of inorganic
mercury after oral gavage, 2.0%.

Urinary Excretion Data

One study has reported the elimination of inorganic mercury as a fraction of the dose. This was a
chronic feeding study conducted by Fitzhugh et al. (1950) in which mercuric acetate was
administered in the diet to mice (20-24/sex/dose) at the following dietary concentrations: 0.5, 2.5,
10, 40, and 160 ppm. Six months into the study, urine and feces were collected for a 24 hour period
and assayed for mercury content. Urinary excretion accounted for 0.5%-4.8% of the daily dose, and
fecal elimination accounted for 40%-60% of the dose (values are the ranges of the averages for the
dose groups).

To use the data of Fitzhugh et al. (1980) it is necessary to estimate fecal elimination from data on
urinary elimination. The excretion of absorbed inorganic mercury into the urine and feces has been
demonstrated by Gregus and Klassen (1986). Male Sprague-Dawley rats (4-6/group) were injected
intravenously with 203HgCl2. Urine and feces were collected, and after 4 days, fecal excretion
accounted for 15.2% +/- 2.4% of the dose, and 16.3% +/- 1.4% of the dose was recovered in the
urine. Thus it can be concluded from this study that fecal excretion of inorganic mercury does occur
and that equal percentages of an absorbed dose are excreted into the feces and the urine.

Applying the results of the Gregus and Klassen (1986) study to the Fitzhugh et al. (1980) study,
fecal excretion of absorbed inorganic mercury could also account for 0.5%-4.8% of the administered
daily dose (i.e., assuming urinary and fecal excretion are equal). Therefore, it can be concluded
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from this study that 1%-9.6%, or an average of 5.3%, of the ingested dose was absorbed and
excreted within a 24 hr time period. Alternatively, it could be concluded that the portion of the dose
not excreted, i.e., 100% minus 40%-60% or approximately 50% of the dose, was absorbed. The
former estimate of 5.3% and the latter estimate of 50% are minimum and maximum estimates
respectively. The results of this study are difficult to interpret because the elimination data are from
animals who were on a diet containing mercury for six months, and the elimination data are only for
a 24 hour period. Therefore, the 24 hour determination of elimination in this study is not a complete
estimation, and only minimum and maximum amounts of absorption can be identified.

Absorption Estimate

The elimination data of Fitzhugh et al. (1950) provide an estimate of the average minimum
absorption of 5.3% of inorganic mercury based on excretion data. The total absorption of inorganic
mercury can be represented by the amount excreted plus the amount retained in the body, which
was shown above to be 2%. Therefore, the absorption estimate is 2.0% plus 5.3% or 7.3%.

This value is very similar to the value of 7% absorption assumed by EPA in the calculation of the
third LOAEL used to derive the RfD for inorganic mercury. The 7% value is also supported by two
additional studies described below.

Revis et al. (1992) orally gavaged five male mice with an unreported dose of 203HgCl2 in a slurry with
powdered mouse chow. After 10 days, the feces eliminated over that period and the contents of the
Gl tract were assayed for radioactivity. The remainder of the dose not present in the fecal sample or
Gl tract was assumed to have been absorbed. The value of absorption of inorganic mercury
determined from this experiment, 2.1%, is a minimum estimate of absorption because the amount of
the dose that was absorbed and excreted into the feces was not accounted for.

The data of Clarkson (1971) were reviewed by Clarkson (1972) where it was estimated that the
measured body burden of inorganic mercury of 1-2%, when corrected for excretion, would result in
an absorption estimate of 10-15% for inorganic mercury when given orally. Quantitation of this
estimate was not included in the paper, and, therefore, the results are considered here only for
qualitative purposes.

The oral absorption value of 7% for inorganic mercury derived above is midway between the
minimum absorption estimate of 2.1% (Revis et al., 1992) and a maximum estimate of 10-15%
(Clarkson, 1972).

The value of 7.3% will be used in the AAF determinations for inorganic mercury.
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AAF (Oral-Water) and AAF (Oral-Diet)

The AAF (oral-water) and AAF (oral-diet) are defined for inorganic mercury as: (absorption of
inorganic mercury in humans from ingestion) / (absorption of inorganic mercury in rats from oral
gavage). The estimate of absorption in rats from oral gavage, 7.3%, was derived above. Human
oral absorption is discussed below.

Absorption in Humans

Miettinen (1973) estimated the oral absorption of inorganic mercury in humans using radioactive
mercury and performing whole body counting, as well as analyzing the radiolabel in excreta and
blood. Ten volunteers ingested a single, unreported dose of mercuric nitrate either in water or bound
to calf liver protein (4-14 uCi). During the first four to five days, 0.17% of the dose was excreted in
the urine and 85% of the dose was excreted in the feces. No difference was observed between the
water and calf liver protein vehicles.

As described above, fecal excretion is a route of elimination of inorganic mercury. Thus, some of
the mercury found in the feces was unabsorbed metal and some was absorbed and excreted metal.
The minimum percentage of the administered dose absorbed was 15% (100%-85%) in the
Miettinen study, if it is assumed that all mercury not excreted in the feces was absorbed. If it is also
assumed that fecal and urinary elimination are roughly equal in humans, as they are in rats (Gregus
and Klaassen, 1986), one can estimate the fecal mercury that was excreted as approximately 0.17%
of the dose. This suggests that almost all of the metal present in the feces was unabsorbed. Thus,
a minimum estimate of absorption is 14.8% (15%-0.17%).

The human gastrointestinal absorption value of 14.8% differs from a value of 7% that has been
quoted in various articles, but which is based on the same experimental study. The Task Group on
Metal Accumulation (1973) and WHO (1976) both report that 7% of soluble mercury is absorbed in
humans and cite Rahola et al. (1973). This study is the original publication of work by Rahola and
Miettinen. The Task Group (1973) and WHO (1976) erroneously gleaned a value of 7% from this
work. The minimum absorption is, indeed, 14.8% from this experiment, as was reported in a later
publication by Miettinen (1973).

Derivation of AAF (Oral-Water) and AAF (Oral-Diet)

The above experimental results indicate that the gastrointestinal absorption in humans of soluble
inorganic mercury (mercuric nitrate) as an aqueous solution is the same as the absorption of the
same compound when administered as a protein bound species (Miettinen, 1973). This value is
14.8%.
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The estimate of absorption of mercury in rats from oral gavage was derived from the literature
studies presented above to be 7.3%. Accordingly:

AAF (Oral-Water): (14.8%) / (7.3%) = 2.0

AAF (Oral-Diet): (14.8%) / (7.3%) = 2.0

AAF (Oral-Soil)

The AAF (oral-soil) is defined for inorganic mercury as: (absorption of inorganic mercury in humans
from ingested soil) / (absorption of inorganic mercury in rats from oral gavage).

No relevant studies could be found in the literature regarding the gastrointestinal absorption of
mercuric chloride, or other soluble mercury species, administered to any animal as a component of
or mixed with soil. In the absence of absorption data from soil, it is assumed that mercuric chloride
and other soluble inorganic mercury compounds are absorbed in humans from ingested soil to the
same degree as when administered as an aqueous solution or as a protein bound species
(Miettinen, 1973). This value is 14.8%. Therefore, the AAF (oral-soil) is:

AAF (Oral-Soil): (14.8%) / (7.3%) = 2.0

AAF (Dermal-Soil)

The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact
with soil) / (absorption in rats from aqueous gavage).

The AAF (dermal-soil) was derived from the estimate of the fractional dermal absorption of mercury
from soil documented elsewhere (0.05%) and the estimate rat absorption of 7.3% from Clarkson et
al. (1972). Accordingly, the AAF (dermal-soil) is:

AAF (Dermal-Soil) = (0.05%) / (7.3%) = 0.007

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The AAF is used
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to make an adjustment of the exposure dose.

Thus, the AAF (dermal-water) is defined as: (100%) / (absorption of inorganic mercury in rats from
aqueous gavage). This AAF is derived using the estimate of rat absorption of 7.3% from Clarkson
et al. (1972). Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Water) = (100%) / (7.3%) = 13.7

AAF (Inhalation)

The inhalation RfC for mercury is 3.0E-04 mg/m3. This corresponds to an RfD of 8.57E-05 mg/kg-
day. The value is based on inhalation exposure in humans. Therefore, the AAF (inhalation) is 1.0.

Summary of AAFs for Inorganic Mercury

Oral-Water 2
Oral-Diet 2
Oral-Soil 2
Dermal-Soil 0.007
Dermal-Water 13.7
Inhalation 1
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Cobalt

The oral noncarcinogenic dose-response value (RfD) (2E-2 mg/kg-day) is based on observations of
humans undergoing dialysis. Absorption in the dose-response study is assumed to be 100%. It is
assumed that absorption in this study is complete and is the same for drinking water, and soil ingestion
exposures. Thus, the AAF (oral-water), and the AAF (oral-soil) are 1.
A recommended default value for organics of 1% was assumed for dermal absorption of cobalt from
soil (U.S. ERA, 2000). Thus, the AAF (dermal-soil) is (1%)/(100%) = 0.01.
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose response criteria across all exposure pathways, the AAF is used
to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response criteria.
Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus, the AAF
(dermal-water) is (100%)/(100%) = 1.

The inhalation noncarcinogenic RfD value for cobalt (5E-06 mg/kg-day) is derived from a human
occupational study. The inhalation CSF (9.8E+0 (mg/kg-day)"1) is based on an inhalation study in mice.
It is assumed that the absorption in humans is the same as absorption of cobalt in mice. Thus, the

AAF (inhalation) for both carcinogenic and noncarcinogenic effects is 1.

Summary of AAFs for Cobalt

Oral-water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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Chloromethane

The oral CSF for Chloromethane (1.3E-02 (mg/kg-day)"1) is based on an inhalation study in mice.
Absorption in the dose-response study is assumed to be 100%. Based on absorption information on
other volatile organic compounds, it is assumed that absorption is the same in animals and humans for
gavage, drinking water, inhalation and soil ingestion exposures. Thus, the AAF (oral-water) and the
AAF (oral-soil) are 1.
A recommended default value for organics of 1% was assumed for dermal absorption of
Chloromethane from soil (U.S. EPA, 2000). Thus, the AAF (dermal-soil) is (1 %)/(100%) = 0.01.
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose response criteria across all exposure pathways, the AAF is used
to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response criteria.
Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus, the AAF
(dermal-water) is (100%)/(100%) = 1.
Both the inhalation CSF for Chloromethane (3.5E-3(mg/kg-day)~1) and the inhalation RfD (8.6E-2
mg/kg-day) are derived from an inhalation study in mice. It is assumed that the absorption in humans is
the same as absorption of Chloromethane in mice. Thus, the AAF (inhalation) for both carcinogenic
and noncarcinogenic effects is 1.

Summary of AAFs for Chloromethane

Oral-water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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1,1,1 -TRICHLOROETH ANE

The oral noncarcinogenic dose-response value (RfD) (2.8E-1 mg/kg-day) is based on an inhalation
study in rats. Absorption in the dose-response study is assumed to be 100%. Based on absorption
information on other volatile organic compounds, it is assumed that absorption is the same in animals
and humans for gavage, drinking water, diet, inhalation and soil or sediment ingestion exposures.
Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil/sediment) are all 1.
A recommended default value for organics of 1% was assumed for dermal absorption of 1,1,1-TCA
from soil (U.S. EPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose response criteria across all exposure pathways, the AAF is used
to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response criteria.
Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For 1,1,1-
TCA, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation noncarcinogenic dose-response value for 1,1,1-TCA (6.3E-01 mg/kg-day) is an
inhalation RfD derived from an inhalation study in gerbils. It is assumed that the absorption in humans
is the same as absorption of 1,1,1-TCA in gerbils. Thus, the AAF (inhalation) for noncarcinogenic
effects is 1.

Summary of AAFs for 1,1,1-Trichloroethane

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1

REFERENCE
USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.[URL:http://www.epa.gov/region4/waste/oftecser/otsguid.htm]
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TABLE T-2
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
GROUNDWATER -TCLP (a) AND LEACHATE DATA

ENSR International
Page 1 of 1

Site
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (TCLP)
G (Leachate)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
H (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (TCLP)
I (Leachate)
L (TCLP)
L (TCLP)
L (TCLP)
L (TCLP)
L (TCLP)
L (TCLP)

Sample'. • -'::;: 'v-.-'V' ::?:r^
WASTE-G-B3-1 0-12FTFD
WASTE-G-B3-COMPFD
WASTE-G-B1-2-4FT
WASTE-G-B1-COMP
WASTE-G-B2-12-14FT
WASTE-G-B2-COMP
WASTE-G-B3-10-12FT
WASTE-G-B3-COMP
WASTE-G-B4-12-14FT
WASTE-G-B4-COMP
LEACH-G-1
WASTE-H-B1-4-6FT
WASTE-H-B1-COMP
WASTE-H-B2-4-6FT
WASTE-H-B2A-4-6FT
WASTE-H-B2A-COMP
WASTE-H-B2-COMP
WASTE-H-B3-2-4FT
WASTE-H-B3-COMP
WASTE-H-B4-14-16FT
WASTE-H-B4-COMP
WASTE- -B5-24-26FTFD
WASTE- -B5-COMPFD
WASTE- -B1-1 4-1 6FT
WASTE- -B1-COMP
WASTE- -B2-2-4FT
WASTE- -B2-COMP
WASTE- -B4-0-2FT
WASTE- -B4-COMP
WASTE- -B5-24-26FT
WASTE- -B5-COMP
LEACH -
WASTE-L-B1-COMP
WASTE-L-B2-COMP
WASTE-L-B3-0-2FT
WASTE-L-B3-COMP
WASTE-L-B4-0-2FT
WASTE-L-B4-COMP

Date Collected
10/11/99
10/11/99
10/8/99
10/8/99
10/8/99
10/8/99

10/11/99
10/11/99
10/12/99
10/12/99

4/26/00 (b)
10/1/99
10/1/99
10/1/99
10/5/99
10/5/99
10/1/99
10/4/99
10/4/99
10/4/99
10/4/99

10/15/99
10/15/99
10/14/99
10/14/99
10/15/99
10/15/99
10/14/99
10/14/99
10/15/99
10/15/99

4/25/00 (b)
9/29/99
9/29/99
9/30/99
9/30/99
9/30/99
9/30/99

TCLP - Toxicity Characteristic Leaching Procedure.
(a) - Leachate concentrations, as defined by the TCLP
results for waste samples at each site, and leachate samples collected
in sites G and I are evaluated as groundwater.
(b) - Leachate samples collected in support of the feasibility study.
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Table T-3
Site Concentration Selection

surface Soil Statistics
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Page 1 of 5

.c

Srte
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
6

G
3
3
j
^
j
G
3
G
G
G
G
G
G
G
3
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

Constituent :
1 ,1 .2,2-Tetrachloroethane
1 ,2,4-Trichtorobenzene
1.2-Dichloroethane
1 ,4-Dichlorobenzene
2,4,6-Trichtorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2-Butanone (MEK)
2-Chtofophenol
2-Methytnapthalene
2-Methylphenol(o-cresol)
4,4-DDE
4-Chloroaniline
4-Methy*-2-pentanone
Acenapthene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzyl alcohol
Butyl benzyl phthalate
Pentachlorophenol(PCP)
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Di-N-butyl phthalate
Dibenofuran
Diethylphthalate
Ettiylbenzene
FKioranthene
Fluorene
Hexachlorobenzene
Iron
Lead
Magnesium
Manganese
Mercury
Methylene chloride
N-Nrtrosodiprienylamine
NapthaJene
Nickel
Phenanthrene
Phenol
Phosphorus
Potassium
Pyrene
Silver
Total PCBs
Tetrachloroethene
Tin
Toluene
Total Xylenes
Trichtoroethene
Vanadium
Zinc
trans-1 ,2-Dichloroethene

. :; '•:•'. : '.'?.• •"'•'-

• : O1 V/-".*.*:4''
jMmnbeftof ^
Samples for
Statistics (d)

1
4
1
2
1
3
1
11
1
4
1
4
3
4
1
11
13
1
5
13
6
1
1
5
3
2
8
1
13
1
6
20
4
2
1
6
1
1
2
22
18
2
11
4
11
1
7
19
4
1
9
2
2
1
7
8
2
6
6
4
11
19
1

Shapiro-W

. '';'} '•'.' ̂ )~:&

Normal
NC

0.8264
NC

1.0000
NC

0.8853
NC

0.9180
NC

0.7882
NC

0.8451
0.7568
0.9103

NC
0.8917
0.9477

NC
0.8232
0.4450
0.8552

NC
NC

0.7250
0.9231
1.0000
0.6735

NC
0.3651

NC
0.6928
0.3548
0.7365
1.0000

NC
0.8451

NC
NC

1.0000
0.6593
0.3618
1.0000
0.9544
0.6356
0.6327

NC
0.5093
0.4754
0.9133

NC
0.8305
1.0000
1.0000

NC
0.6284
0.8000
1.0000
0.8949
0.8366
0.9047
0.3858
0.4407

NC

Ike's Test for*
•;5:t:;;,...;>:'-i'>^

' Loflimiml ".
NC

0.8563
NC

1.0010
NC

0.9937
NC

0.7225
NC

0.8906
NC

0.8556
0.8102
0.9239

NC
0.8177
0.9341

NC
0.9377
0.6892
0.7001

NC
NC

0.9819
0.9988
1.0045
0.9484

NC
0.7033

NC
0.8742
0.8810
0.7373
0.9999

NC
0.9113

NC
NC

1.0004
0.9432
0.7723
1.0513
0.9300
0.8636
0.8626

NC
0.9141
0.8981
0.9840

NC
0.9759
0.9970
1.0001

NC
0.8209
0.7400
1.0001
0.8389
0.8860
0.9813
0.6385
0.8137

NC

lormatttyfa) <
''•&&:•.•'»£;' -.$£
ll^cfe-f-sf--'-^'^,. ':*

.' - îrtaset v\1
. 'x DlSu lutlUQfl ' •

NC
Lognormal
NC
Lognormal
NC
Lognormal
NC
Normal
NC
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Normal
Normal
NC
Lognormal
Lognormal
Normal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
Lognormal
Lognormal
Normal
NC
Lognormal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
Normal
Lognormal
NC
Lognormal
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC

Sumroa
U:?®,; ;»:• v
•y i";i :•'•,'
: • ' • • "• :<! ' •;?';•:

: f. Unfuuvn •• :
5.81 E-01
7.87E+00
4.35E-01
2.38E+00
4.95E+01
1.41E+O1
1.40E+01
2.20E-02
8.76E+00
8.71 E+00
3.56E+00
3.07E+OO
5.97E+00
6.35E-01
2.67E+00
3.20E-Q2
9.66E+02
8.49E+00
2.50E+00
1.17E+02
3.00E-03
6.10E+00
2.33E+01
2.35E+01
2.00E+00
1.61E+O4
1.07E-01
1.16E+01
5.00E+00
2^9E+01
8.70E+00
8.00E+OO
2.79E-01
4.30E+00
2.29E+01
1.64E-01
6.59E+00
1.13E+01
2.79E+01
4.06E+03
3.00E+00
7.16E+O3
4.30E+01
2.00E-02
3.00E-03
1.78E+02
4.83E+OO
8.00E+00
1.29E+01
1.78E+Q2
1.83E+02
1.47E+03
7.56E+00
1J20E+01
1 .30E-01
9.00E-03
2.60E+01
4.06E-01
9.20E-Q2
7.62E-01
1 .40E+01
2.70E+01
7.00E-01

yStattsUc:

iiil
'Vl'V'v-.^ "
.:.,-:"•:•::;•.;. ;

Mean
5.81 E-01
6.16E+01
4.35E-01
257E+00
455E+01
6.45E+01
1.40E+01
7^9E+00
8.76E+00
1.84E+01
3.56E+OO
4.88E+01
8.16E+01
2.99E+00
2.67E+00
5.66E*00
8.17E+03
8.49E+00
5.52E+00
5.00E+03
1.53E+01
6.10E+00
2.33E+01
1.32E+03
7.00E+00
1.73E+O4
1.08E+02
1.16E+01
9.36E+01
229E+01
2.05E+01
1.73E+02
8.92E+00
1.91E+01
2^9E+01
6.80E+00
6^9E+00
1.13E+01
3.43E*01
1.35E+04
2.41 E+02
7.31 E+03
2.09E+02
8.66E+00
1.63E+OO
1.78E+02
8.93E+02
5.13E+01
2.84E+01
1 .78E+02
5.37E+02
1.59E+03
1 .33E+01
1.20E+01
9.08E+02
1.88E+01
5.30E+01
4.85E+01
1.64E+01
1.94E+00
1.49E+02
4.7SE+02
7.00E-01

(mfla)

i '- • ' • . - ' . -* : ... - '
'liiniiiiiMii' '

5.81 E-01
1^0E*02
4.35E-01
3^6E+00
4.95E+01
1.41 E+02
1.40E+01
1.78E+01
8.76E+00
3.71 E+01
3.56E+00
1.35E+02
2.31 E+02
6.00E+OO
2.67E+00
1.54E+01
1.87E+04
8.49E+00
1.11 E+01
4.59E+04
4.53E+01
6.10E+00
2.33E+01
4.77E+03
1.40E+01
1.85E+04
5.38E+02
1.16E+O1
9.85E+02
2^9E+01
5.60E+01
2.22E+03
1.76E+01
3.38E+01
2-29E+01
1.69E+01
6.59E+00
1.13E+01
4.06E+O1
5.37E+04
3.12E+03
7.46E+03
4.61 E+02
3.43E+01
7.11 E+00
1.78E+02
5.43E+03
3.99E+02
5.14E+O1
1.78E+02
1.34E+03
1.70E+03
1.91 E+01
1̂ 0E+01
4.43E+03
5.86E+O1
8.00E+01
1.16E+02
4.15E+01
3.85E+00
1.32E+03
4.26E+03
7.00E-01

••:. .:' •-•:. '^

t-T«St;

NC
1.30E+02

NC
6.69E+00

NC
1.79E+02

NC
1 .08E+01

NC
3.34E+01

NC
1^2E+O2
2.99E+02
5.97E+00

NC
8.44E+OO
1.08E+04

NC
8.65E+00
1.14E+04
2.88E+O1

NC
NC

3.19E+03
1 .75E+01
2.49E+O4
2.34E+02

NC
2^7E+02

NC
3.51 E+01
3.63E+02
2.06E+01
1.12E+02

NC
1 .28E+01

NC
NC

7.44E+01
1.72E+O4
5.47E+02
8^6E+O3
2.75E+02
2.88E+01
3.01 E+00

NC
2.36E+03
8.67E+01
4.77E+01

NC
7.48E+02
2.31 E+03
4.96E+01

NC
2.07E+03
3.30E+01
2^3E+02
8.71 E+01
3.14E+O1
3.55E+00
3.60E+02
9^4E+02

NC

!%4K3:(mg«
;< •'::.;, ^>>;

: «-Test
NC

2.19E+05
NC
NC
NC

5.17E+O7
NC

5.01 E+O4
NC

1.04E+O2
NC

1.85E+08
4.20E+22
5.54E+02

NC
2.80E+02
1.74E+04

NC
1.37E+01
4.18E+O4
3.88E+13

NC
NC

3.34E+07
6.65E+04

NC
1.18E+O6

NC
2.28E+O2

NC
5.2SE+01
3^4E+02
2.10E+11

NC
NC

7.35E+03
NC
NC
NC

1.73E+04
7.30E+02

NC
3.82E+02
3.78E+21
4^9E+03

NC
9.78E+06
7.98E+01
1.18E+02

NC
8.98E+02

NC
NC
NC

6.93E+16
3.09E+06

NC
1.19E+06
1.36E+06
1.85E+01
4.44E+02
1.02E+O3

NC

«> v.:.^.*

UCL(b)
NC

2.19E+O5
NC
NC
NC

5.17E+O7
NC

1 .08E+01
NC

1.04E+02
NC

1.85E+08
4^0E+22
5.54E+02

NC
8.44E+00
1.08E+04

NC
1.37E+01
4.18E+O4
2.88E+01

NC
NC

3.34E+07
6.65E+04

NC
1.18E+O6

NC
2^8E+02

NC
5.25E+01
3^4E+02
2.10E+11
1.12E+02

NC
7.35E+03

NC
NC
NC

1 .73E+O4
7.30E+02

NC
2.75E+02
3.78E+21
4.29E+03

NC
9.78E+06
7.98E+01
1.18E+02

NC
8.98E+02
2.31 E+03

NC
NC

6.93E+16
3.30E+01

NC
8.71 E+01
1.36E+06
1.85E+01
4.44E+02
1 .02E+03

NC

Site Concentration
(mgftgHc)

5.81 E-01
1.20E+02
4.35E-01
3.56E+00
4.95E+01
1.41 E+02
1.40E+01
1.08E+01
8.76E+00
3.71 E+01
3.56E+00
1.35E+02
2.31 E+02
6.00E+OO
2.67E+00
8.44E+00
1.08E+04
6.49E+00
1.11 E+01
4.18E+04
4^3E+01
6.10E+00
2.33E+01
4.77E+03
1.40E+01
1.85E+04
5.38E+02
1.16E+01
2^8E+02
2i9E+01
5.60E+01
354E+02
1 .76E+O1
3.38E+01
2^9E+01
1.69E+01
6.59E+00
1.13E+01
4.06E+01
1.73E+04
7.30E+02
7.46E+03
2.75E+O2
3.43E+01
7.11 E+00
1 .78E+02
5.43E+03
7.98E+01
5.14E+01
1.78E+02
8.98E+02
1.70E+03
1 .91 E+01
1 .20E+01
4.43E+03
3.30E+01
8.00E+01
1.18E+02
4.15E+01
3.85E+00
4.44E+02
1.02E+O3
7.00E-01
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Table 7-3
Site Concentration Selection
Subsurface Soil Statistics
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Page 2 of 5

: '. j.~

Site
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
K
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

* -,;: '•;.»•,;:':... ;''V" !;,: ̂
V.; ""* • • ̂ '-'- '••' '' .;,:.-'•' '•',
S-Y,:.:.<; -• : ; . . -'-'.'•- v"":::
*v', ••"S;5,:,. --';<•..••• ;.;;
; --••.; :--U.:V . . ..-.••-.-..•

Constituent } :

1 2,4-Tricnlorobenzene
1.2-Oicrtorobenzene
1,2-Dichloroethane
1.3-Oichlorobenzene
1.4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Oichlorophenol
2,4-Oimetnytphenol
2-Butanone (MEK)
2-Methylnarjthalene
4.4--DDE
4,4'-DDT
4-4'-DDD
4-Methyt-2-pentanone
4-Methytphenol
4-NJtroandine
Acenapthytene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzoicacid
Benzyl alcohol
Cadmium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide
Di-N-butyl phthalate
Dibenofuran
Dibenzo(a.h)anttiracene
Ethylbenzene
Fluoranthene
Ruorene
Hexachlorobenzene
l(teno(1 ,2,3-cd)pyrene
Iron
Lead
Manganese
Mercury
Methylene chloride
N-Nitrosodiphenylamine
Napthalene
Nickel
Phenanthrene
Phenol
Pyrene
Selenium
Silver
Total PCBs
TetracNoroethene
Thallium
Tin
Toluene
Total Xylenes
Trichloroethene
Vanadium
Zinc
bis(2-ethylhexyt)pnthalate

'•iJii'.iUV.:4-?•>•«•:<>?:•;•?*
•-.;•' ̂ ::f
;>NufiibeROJF~
•̂•n'rila r fri'rSamples 1or

Statistics (d)
6
3
1
3
5
2
5
1
5
3
2
2
1
4
1
1
3
11
11
4
2
11
7
3
2
3
2
2
1
4
6
2
8
3
5
8
2
8
4
1
3
4
3
1
1
11
2
11
3
11
1
4
10
6
1
3
1
2
7
1
1
3
5
3
1
6
11
4

:.-': ••"'• •StMpii'O*̂

'• -!.'*--''. • ' • -'̂ ;;-

Normal
0.5226
0.7535

NC
0.7680
0.5723
1.0000
0.5597

NC
0.8455
0.7502
1.0027
1.0021

NC
0.7233

NC
NC

0.7502
0.6748
0.8342
0.6296
1.0000
0.6278
0.7383
0.7512
1.0000
0.7520
1.0000
0.9998

NC
0.8414
0.6554
1.0066
0.8422
0.7559
0.8462
0.7075

NC
0.4494
0.6424

NC
0.9635
0.6301
0.7506

NC
NC

0.8095
1.0000
0.4040
0.8887
0.4501

NC
0.6301
0.4409
0.4968

NC
0.7503

NC
1.0000
0.4881

NC
NC

0.9330
0.8004
0.8885

NC
0.7425
0.4749
0.8901

IBWsTesWor*
.'^-'.'"•.Sssss
fK^iffl
"' ::: "..""."::-'i$.

-. -.. " . -•, V- '. X: ' *t<

' • • • ' • ' ' '. ' : '-:':

Lojft̂ jmi • "
0.9308
0.9998

NC
0.8664
0.9824
1.0000
0.8190

NC
0.7487
0.8055
0.9996
0.9989

NC
0.9342

NC
NC

0.8114
0.9456
0.9689
0.6819
1.0000
0.8847
0.8929
0.8335
1.0000
0.8496
1.0000
0.9999

NC
0.6883
0.9189
1.0001
0.8615
0.9214
0.9859
0.9363

NC
0.7021
0.8606

NC
0.9109
0.7950
0.8436

NC
NC

0.9196
1.0000
0.9448
0.9720
0.7879

NC
0.8770
0.8827
0.7918

NC
0.7793

NC
1.0001
0.9280

NC
NC

1.0000
0.9165
0.8041

NC
0.9068
0.8703
0.8934

toraaStyCa)

•M'̂ Kil

•'5:-;:Ortise« .',;
~ &tftnhwioi) : :
Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Normal
Normal
NC
Lognormal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Normal
Lognormal
Lognormal
NC
NC
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
Lognormal
NC
NC
Lognormal
Lognormal
Normal
NC
Lognormal
Lognormal
Lognormal

Summai
SiNip̂*:iy> "£' •?- '•"' • - -

Jfinanum
6.10E-02
5.48E-01
1.20E-02
7.65E+00
6.20E-02
1.79E-01
1.67E-01
9.20E-02
3.30E-02
1.56E-01
5.04E-01
7.80E-01
4.31E-01
9.00E-03
1.72E-01
1.83E+03
1.30E-01
1.50E-02
4.50E+02
1.29E-01
3.00E+00
3.80E+01
4.00E-03
5.54E-01
7.80E-01
4.42E-01
4.94E-01
1.41E+00
7.92E+00
5.00E+00
2.40E-02
5.30E-02
4.00E+00
7.50E-01
3.00E400
3.00E+00
2.00E+00
3.43E-01
1.43E-01
3.17E+01
4.38E+OO
1.45E-01
2.47E-01
7.14E-01
1.36Ef02
5.10E+02
4.00E+00
7.00E+00
8.00E-01
6.00E-03
1.00E-07
4.40E-02
4.00E+00
4.70E-02
4.22E-01
9.35E-01
2.00E+00
9.00E+00
2.51 E-01
5.6SE+00
1.00E+00
1.40E+01
1.45E-01
1̂ 1E+00
1.00E-02
7.00E*00
8.00E*00
2.51 E-01

rySMisliC!

Mean
1.33E+03
6.4SE+03
120E-02
8.76E+01
6.32E+03
3.07E+02
130E+02
9iOE-02
1̂ 6E+01
1.16E+02
6.42E-01
852E-01
4^1 E-01
2.33E+00
1.72E-01
1.83E+03
1.26E+02
4^5E+OO
3.85E+03
1.70E+02
1.45E+01
6.05E+02
1.52E+01
1^6E-f02
1.36E402
7.10E+01
5.69E+01
2.02E»00
7.92E+00
1.88E*02
9.76E+01
1.23E-01
4.21 E+01
1.12E+02
3.64E+01
5.36E+02
2.00E+00
4.03E-tOO
155E+01
3.17E+01
9.06E+00
3^3E+02
1.61E+02
7.14E-01
1.36E+02
2.32E404
5.77E+02
3.86E+03
i03E+00
6.34E+00
1.00E-07
5.67E+02
1.77E+03
3.53E+02
4.22E-01
2.22E+02
2.00E+00
2.65E+01
2.73E+03
5.65E+00
1.00E+00
5.50E+01
2^8E+01
1.48E+01
1.00E-02
3.23E+01
4.74E*03
4^8E-01

r^Bontq)-'

'̂ -^•-*^
:£S££#î

.."•:'";.""-- '• '-"-.

•:-luxmuni ;
7.58E+03
1.94E+O4
120E-02
2.42E+02
3.06E+04
6.13E+02
7.42E+02
9^0E-02
2.72E+01
3.47E+02
7^0E-01
923E-01
4^1 E-01
7.85E+OO
1.72E-01
1.83E+03
3.78E+02
2.11 E+01
1^1E+O4
6.80E+02
2.60E+01
3^4E+03
6.13E+01
3.78E+02
2.72E402
2.11E+02
1.13E*02
2.64E+00
7.92E+00
2.94E+02
4.52E+02
1.92E-01
1.00E+02
3.32E+02
1.0SE+02
2.44E+03
2.00E+00
2^7E+01
6.04E+01
3.17E+01
1i8E+01
1.33E-»03
4.83E+02
7.14E-01
1.36E+O2
8.45E+04
1.15E+03
3.65E+04
3.90E+00
556E+01
1.00E-07
2-27E+03
1.51E+04
2.11E+03
4.22E-01
6.64E-M32
2.00E+00
4.40E+01
1.80E+04
5.65E+00
1.00E+00
1.11E+02
7.65E+01
2.36E+01
1.00E-02
9.50E+01
3.95E+04
6.14E-01

?tK '̂4,?-«iHMl
~'-^° '•' ••-:. ''.

'>«»«>>

3.85E+03
2^3E+O4

NC
3.13E+02
1.93E+O4
224E+03
4.66E+02

NC
231 E+01
434E+02
131E+00
1.30E+00

NC
6.68E+00

NC
NC

4.93E+02
9.00E+00
5.79E+03
5.70E+02
8.71 E+01
1.17E+03
350E+01
4.93E+02
9.92E+02
2.76E+02
4.13E+02
5.91 E+00

NC
3.36E+02
2.45E+02
5.61 E-01
6.91 E+01
4.33E+02
7.64E+01
1.10E+03
2.00E+00
9.89E+00
5.07E+01

NC
1.63E+01
1.11E+03
6.31 E+02

NC
NC

3.84E+04
4.19E+03
9.80E+03
4.81 E+00
1.55E+01

NC
1.90E+03
4.51 E+03
1.06E+03

NC
8.68E+02

NC
1.37E+02
7.68E+03

NC
NC

1.40E+02
5.31 E+01
3.46E+01

NC
5.88E+01
1.12E+04
6.36E-01

•KUCMhmtf
f. '^»- '*! ̂ 2= *̂̂ "*|it;i

-;i4M*M'-;'
4.42E+22
1.38E+134

NC
1.28E+17
8.14E+38

NC
2JOE+17

NC
1.47E+15
1.00E+82

NC
NC
NC

1.90E+15
NC
NC

4.03E+64
1.58E+03
1.08E+04
1.80E+34

NC
5.87E+03
1̂ 7E+12
9 .266+60

NC
1 .37E+50

NC
NC
NC

1.67E+09
2.94E+17

NC
6.37E+02
5.95E+47
7.44E+03
1.74E+06

NC
2.84E+01
2^6E+15

NC
2.14E+02
8.60E+34
7.75E+78

NC
NC

4.98E+05
NC

2.74E+06
1 .78E+03
8.47E+03

NC
1.59E+44
3.57E+06
3.01 E+14

NC
5.05E+63

NC
NC

5.45E+15
NC
NC

1.05E+07
2.05E+10
1.69E+12

NC
1.97E+02
1.61E+07
1.10E+00

&••;&.•' •• v-

"-'̂ •V, -•'"'

UCLfl.)

4.42E+22
1.38E+134

NC
1.28E+17
8.14E+38

NC
2.30E+17

NC
2.51 E+01
1.00E+82
1.51E+OO
1.30E+00

NC
1.90E+15

NC
NC

4.03E+84
1.58E+03
1.08E+04
1.80E+34

NC
S.87E+03
1.27E+12
9^6E+60

NC
1.37E+50

NC
NC
NC

3.36E+02
2.94E+17
5.61 E-01
6.37E+02
S.95E+47
7.44E+03
1.74E+06

NC
2.84E+01
226E+15

NC
1.63E+01
8.60E+34
7.75E+78

NC
NC

4.98E+05
NC

2.74E+06
1.78E+03
8.47E+03

NC
1.59E+44
3.57E+06
3.01 E+14

NC
5.05E+63

NC
NC

5.45E+15
NC
NC

1 .05E+07
2.05E+10
3.46E+01

NC
1.97E+02
1.61E+07
1.10E+00

-,- ^ :• W^' : • ; - . '''£.-f:'r^T--.
C-» ;'*£ •&•:::•: '•-; • • • • '--± •: ''• ' ' - .
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Ste Concentration
'*nfl***0

7.58E+03
1.94E+04
120E-02
2.42E+02
3.06E+04
6.13E+02
7.42E+02
920E-02
2.72E+01
3.47E+02
7£OE-01
9^3E-01
431 E-01
7.85E+00
1.72E-01
1.33E+03
3.78E+02
2.11E+01
1.08E+04
6.80E+02
2.60E+01
3-24E+03
6.13E+01
3.78E+02
2.72E+02
2.11E+02
1.13E+02
2.64E+00
7.92E+OTI
2.94E-
4.52E+N̂ X

1 .92E-01
1.00E+02
3^2E+02
1.05E+02
2.44E+03
2.00E+00
237E+01
6.04E+01
3.17E+01
158E+01
1.33E+03
4.83E+02
7.14E-01
1.36E+02
8.45E+04
1.15E+03
3.65E+04
3.90E+00
5.56E+01
1.00E-07
2^7E+03
1.51E+04 .
2.11E+03
4^2E-01
6.64E+02
2.00E+00
4.40E+01
1.80E+04
5.65E+00
1.00E+00
1.11E+02
7.65E+01
2.36E+01
1.00E-02
9.50E+01
3.95E
6.14E
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Table T-3
Site Concentration Selection

-.urface Soil Statistics

ENSR International
Page 3 of S

/.:

Site
l
l
l
l
l
:
l
l
l
I
l
l
l
l
I
l
l
l
I
l
l
l
l
l
I
l
l
l
i

r
i
i

i
i
i

i
i

i
i

Constituent . :
1,1,1-Trichloroethane
1 ,2,4-Trichkxobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichtorophenol
2-Butanone (MEK)
2-Methylnapthalene
4,4-DDT
4-4'-DDD
4-ChtoroaniSne
44/lethyl-2-pentanone
Acenapthene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzole acid
Beryllium
Butyl benzyl phthalate
PemachtorophenoKPCP)
Cadmium
Chlorobenzene
Chromium
Chrysene
Cobalt
Copper
Cyanide
Di-N-butyl phthalate
Oibenofuran
Diethylphthalate
Ethytoenzene
Fluoramnene
Ruorene
Hexachlorobenzene
Hexacfiloroethane
Iron
Lead
Manganese
Mercury
Methytene chloride
N-Nitrosodiphenylamine
Napthatene
Nickel
Phenanthrene
Phenol
Pyrene
Selenium
Total PCBs
Tetrachloroethene
Tin
Toluene
Total Xylenes
Toxaphene
TrictMoroethene
Vanadium
Zinc
bis(2-ethylhexyl)phthalate
trans-1 ,2-Dichloroethene

Number ofi
S*np>es<or
Statistics (d)

2
8
6
2
8
1
15
7
1
2
1
2
1

16
16
2
3
9
10
10
2
1
2
1
1
1
1
7
12
14
2
7
8
3
8
1
1
10
3
3
7
1
16
15
1
5
16
2
7
12
5
2
4
1
5
5
9
11
10
1
2
7
16
7
1

Snapwo-WiDce-sTestforMoiTnalityte) .,,

":,;:a.:J|3̂
tkxraal •
0.9999
0.5547
0.7151
1.0000
0.4541

NC
0.8813
0.6826

NC
1.0000

NC
1.0000

NC
0.8710
0.7510
1.0000
0.7504
0.8557
0.6673
0.5528
1.0000

NC
1.0000

NC
NC
NC
NC

0.7936
0.7420
0.4232
1.0000
0.6027
0.8815
0.7502
0.5461

NC
NC

0.8681
0.7869
0.8211
0.5543

NC
0.8292
0.3919

NC
0.9776
0.7062
1.0000
0.5804
0.5338
0.8349
1.0000
0.8690

NC
0.9709
0.9500
0.7616
0.5354
0.7955

NC
1.0000
0.5279
0.4241
0.7482

NC

: •jut-'--- •" ;:-:: '-'* •'• 4' • ' : " --. •'.

• LoQnoniuri :•.•
1.0000
0.9662
0.9101
1.0000
0.9451

NC
0.7557
0.9542

NC
1.0000

NC
1.0000

NC
0.8844
0.8587
1.0000
0.7805
0.9388
0.9340
0.9824
1.0001

NC
1.0000

NC
NC
NC
NC

0.8249
0.8842
0.8499
0.9996
0.8307
0.9111
0.7911
0.8356

NC
NC

0.9374
0.9134
0.9421
0.8822

NC
0.9521
0.9224

NC
0.9768
0.8791
1.0000
0.9039
0.9727
0.9715
1.0000
0.8704

NC
0.8928
0.9612
0.9293
0.9704
0.9206

NC
0.9999
0.7761
0.9283
0.9948

NC

^fZijbf ^4':c.
:gi;̂ |ife
^$/£ii!X^:

î DJstnDUfion
.ognonnal
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
NC
NC
NC
NC
NC
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
NC
NC
NC
NC
NC
NC
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Normal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
Normal
Lognormal
Lognormal
Lognormal
NC

: Summary Statistics <mg*g)

-ininun,
4.32E-01
6.71 E+00
2.68E+OO
1.89E+01
1.60E+00
9.00E+00
1.20E-02
1.70E+00
4.31 E+00
6.64E+OO
4.32E+01
1.00E-03
1.40E+01
5.49E-01
1.01 E+03
2.31 E+01
1.40E+01
1.00E+00
8.00E+00
2.30E-02
2.47E+00
2.47E+00
1.51 E+00
6.21 E+01
1.53E+03
1.39E+02
1.92E+02
2.00E+00
1.00E-02
4.00E+00
3.97E+00
1.30E+01
2.30E+01
2.00E+00
1.34E-01
5.59E+00
1.69E+01
9.60E-02
8.91 E+00
3.08E+00
3^3E+01
3.01 E+00
5.43E+02
3.00E+00
9.BOE+01
5.00E-01
7.00E-03
4.59E+01
1.10E+00
9.00E-01
1.32E+00
1.52E+01
2.21 E+00
1.32E+03
2.04E+01
6.12E-01
2.00E+00
4.80E-02
8.00E-02
4.93E+02
6.48E-01
1.80E+01
1.30E+01
2.38E+00
3.00E-03

.;; •^••.f'

kSUnii'i.
1.06E+00
1.40E+03
8.29E+01
4.45E+01
2.55E+02
9.00E+00
6.86E+00
3.85E+01
4.31 E+00
1.82E+01
4.32E+01
2.08E+00
1.40E+01
6.66E+00
4.17E+03
1.13E+02
223E+03
6.56E+00
9.83E+02
3.81 E+00
4.59E+00
2.47E+00
1 .70E+01
6^1 E+01
1.53E+03
1.39E+02
1.92E+02
5.57E+00
3.47E+01
7.61 E+01
4.78E+00
3.89E+01
2.98E+02
1.06E+03
3.71 E+01
5.59E+00
1.69E+01
4.65E+00
7.69E+01
1.49E+01
2.58E+02
3.01 E+00
1.17E+04
2.06E+03
9.80E+01
1.70E+00
1.52E+00
7.31 E+01
9.81 E+01
3.35E+02
3.43E+01
2.11 E+01

.96E+01

.32E+03

.81E+02
2.57E+00
.92E+01
.13E+01

4.96E+00
4.93E+02
2.23E+00
1.07E+02
6^4E+02
3.49E+01
3.00E-03

•:•!.:•,,• .,-".-- • ...'• '• ;-,̂ 7 . ~ "

1.69E+00
826E+03
3.24E+02
7.01 E+01
1.84E+03
9.00E+00
1.69E+01
1.69E+02
4.31 E+00
2.97E+01
4.32E+01
4.16E+00
1.40E+01
1.69E+01
1.35E+04
2.03E+02
6.66E+03
1.40E+01
3.60E+03
2.41 E+01
6.72E+00
2.47E+00
3^4E+01
6^1 E+01
153E+03
1.39E+02
1.92E+02
1.30E+01
1^7E+02
7.31 E+02
5.59E+00
1 .40E+02
6.30E+02
3.18E+03
2.03E+02
5.59E+00
1.69E+01
1.51 E+01
2.03E+02
3.54E+01
1.27E+03
3.01 E+00
4.15E+04
2.33E+04
9.80E+01
3.20E+00
6.77E+00
1.00E+02
5.15E+02
2.41 E+03
1.02E+02
2.70E+01
4.93E+01
1.32E+03
3.43E+02
5.27E+00
5.50E+01
7.79E+01
1.92E+01
4.93E+02
3.81 E+00
5.53E+02
6.33E+03
1.31 E+02
3.00E-03

95%UCL|ragfcg) ,
••-••5- ?V^

•^•J-fS.
:-^<M
/i;;::-:*3:,•;»:-:,-;;:%;
•:-:t-T*St:̂

5.04E+00
3.28E+03
1.89E+02
2.06E+02
6.83E+02

NC
9.61 E+00
8.33E+01

NC
9.09E+01

NC
1.52E+01

NC
9.18E+00
6.02E+03
6.82E+02
8.70E+03
9.73E+00
1.79E+03
8.05E+00
1.80E+01

NC
1.15E+02

NC
NC
NC
NC

8.99E+00
5.90E+01
1.67E+02
9.88E+00
7.20E+01
4.57E+02
4.16E+03
8^6E+01

NC
NC

7.53E+00
2.61 E+02
4.50E+01
5.88E+02

NC
1.66E+04
4.81 E+03

NC
2.69E+00
2.49E+00
2.45E+02
2.34E+02
7.01 E+02
7.41 E+01
5.82E+01
4.57E+01

NC
3.06E+02
4.27E+00
3.25E+01
2.39E+01
8.52E+00

NC
1^2E+01
2.52E+02
1JOE+03
6.82E+01

NC

f̂:::;Ci
^kiivPS?*
-i«?Bi»tl*

NC
1.17E+06
7.93E+04

NC
1.26E+05

NC
1.14E+04
2.64E+03

NC
NC
NC
NC
NC

2.17E+01
7.92E+03

NC
5.78E+53
2.05E+01
4.82E+04
2.34E+02

NC
NC
NC
NC
NC
NC
NC

1.84E+01
7.16E+04
3.60E+02

NC
1.05E+02
2.10E+03
1.14E+80
3.15E+04

NC
NC

1.14E+02
3.81E+13
7.33E+08
2.10E+03

NC
3.11E+04
3.08E+05

NC
7.71 E+00
1.64E+02

NC
5.75E+05
2.50E+04
6^4E+04

NC
8.42E+05

NC
7.24E+03
1.81 E+01
1.15E+02
4.10E+02
2.70E+02

NC
NC

8^2E+02
5.00E+03
7.45E+02

NC

^::r:::i%:.-'i

uctjb)
NC

1.17E+06
7.93E+04

NC
126E+05

NC
9.61 E+00
2.64E+03

NC
NC
NC
NC
NC

2.17E+01
7.92E+03

NC
5.78E+53
2.05E+01
4.82E+04
2.34E+02

NC
NC
NC
NC
NC
NC
NC

1.84E+01
7.16E+04
3.60E+02
9.88E+00
1.05E+02
2.10E+03
1.14E+80
3.15E+04

NC
NC

1.14E+02
3.81E+13
7.33E+08
2.10E+03

NC
3.11E+04
3.08E+05

NC
2.69E+00
1.64E+02

NC
5.75E+05
2.50E+04
6^4E+04

NC
8.42E+05

NC
3.06E+02
1.81 E+01
1.15E+02
4.10E+02
2.70E+02

NC
1^2E+01
8.22E+C2
5.00E+03
7.45E+02

NC

Site'CoticcntrBtioo
~ ImgftgHc)

1.69E+00
8.26E+03
3.24E+02
7.01 E+01
1 .84E+03
9.00E+00
9.61 E+00
1.69E+02
4.31 E+00
2.97E+01
4.32E+01
4.16E+00
1.40E+01
1.69E+01
7.92E+03
2.03E+02
6.66E+03
1.40E+01
3.60E+03
2.41 E+01
6.72E+00
2.47E+00
3.24E+01
6.21 E+01
1.53E+03
1.39E+02
1.92E+02
1.30E+01
1-27E+02
3.60E+02
5.59E+00
1 .40E+02
6.30E+02
3.18E+03
2.03E+02
5.59E+00
1 .69E+01
1.51E+01
2.03E+02
3.S4E+01
1.27E+03
3.01 E+00
3.11E+04
2.33E+04
9.80E+01
3.20E+00
6.77E+00
1.00E+02
5.15E+02
2.41 E+03
1.02E+02
2.70E+01
4.93E+01
1.32E+03
3.43E+02
5.27E+OC
5.50E+01
7.79E+01
1 .92E+01
4.93E+02
3.81 E+00
5.53E+02
5.00E+03
1.31 E+02
3.00E-03
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TabteT-3
Site Concentration Selection
Subsurface Son Statistics
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Page 4 of 5
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_
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_
_
.
_
.
_
_
_
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_
_
_
_
_
_
_
_
_
_
.
_
_
_
_

L
_
_
_
_
_
_
_
_
_
„
_
L
L
_
^
L
L
L
[_
L
_
_
[_
L
L
L
L
L
L
L
L
L
L
L
L

:vV '^••"^•- "''':.;"*'•• •'-' ' - ' . : • '

:':--;.v .̂;'̂ -{ iT ,,•';;;:;•; rv^;

'̂̂ Vv^Vf-'̂  ' '••;••:* '.'-." '?.'-•" -*:-••*¥/
is*V'V<£>' V1?- " '• ''v''""'"' 'P: •.-&;'•

1,2,4-Trichlorobenzene
1.2-Dtcnlorobenzene
1 ,3-Oichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-CNchlorophenol
2-Butanone (MEK)
2-Cntorophenol
2-Methylnapthalene
4-Chkxoaniline
4-Methyl-2-pentanone
4-Methylphenol
Acenapthene
Acenapthytene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Sartum
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
Benzo(g,h,l)perytene
Benzo(k)fluoranthene
3enzoicacK)
Butyl benzyl phthalate
Corrosivity
Pentachlorophenol(PCP)
Reacttvity-Sulfide
Cadmium
Calcium
Chtorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cresol(m,p)
Cyanide
Di-N-butyl phthalate
Dibenofuran
Diethylphmalate
Ethylbenzene
Ruoranthene
Huorene
Hexachlorobenzene
Hexachloroethane
ldeno(1 ,2,3-cd}pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Methytene chloride
Napthatone
Nickel
Phenanthrene
Phenol
Potassium
Pyrene
Total PCBs
Toluene
Total Xytenes
Vanadium
Zinc
bis(2-ethylhexyl)phthalate

.... ••. ;• : • . . . ' . •

SainpiecJoir

3
4
1
9
1
2
3
3
6
6
4
5
3
1
6
11
3
1
10
15
5
4
3
3
1
1
2
1
2
4
2
6
6
8
3
10
4
7
10
4
1
4

2
2
1
4
2
1
1
2
11
13
6
11
7
5
4
10
5
5
6
4
2
7
4
9
11
6

ShapJro^W

0.8108
0.9546

NC
0.6058

NC
1.0000
0.7500
0.8753
0.9404
0.7367
0.9289
0.9513
0.7596

NC
0.6510
0.9457
0.7719

NC
0.8546
0.5869
0.7695
0.7034
0.7568
0.7685

NC
NC

1.0000
NC

0.9997
0.9196
1.0000
0.5818
0.6065
0.6831
0.7517
0.9272
0.6517
0.8532
0.8192
0.8616

NC
0.9031
1.0000
1.0002

NC
0.6500
1.0000

NC
NC

1.0000
0.8801
0.4533
0.9047
0.8256
0.5326
0.5931
0.6744
0.5304
0.6066
0.8202
0.7337
0.6397
1.0000
0.5263
0.6669
0.6080
0.4750
0.9272

IBce^TestJor*

H
0.7722
0.7541

NC
0.9226

NC
1.0000
0.7500
0.7767
0.9188
0.8855
0.9414
0.8565
0.8590

NC
0.9621
0.9279
0.9650

NC
0.8917
0.7749
0.8662
0.9800
0.8998
0.9296

NC
NC

1.0000
NC

1.4450
0.9476
0.9999
0.8100
0.7216
0.8528
0.8325
0.9405
0.8701
0.8385
0.9142
0.8787

NC
0.9217
1.0000
1.0002

NC
0.8682
1.0000

NC
NC

1.0000
0.8320
0.9293
0.8024
0.8820
0.8925
0.8758
0.8974
0.9177
0.9575
0.8099
0.8032
0.8166
1.0000
0.9490
0.8910
0.9192
0.9629
0.8206

oonaStyW

Normal
Normal
NC
Lognormal
NC
NC
Lognormal
Normal
Normal
Lognormal
Lognormal
Normal
Lognormal
NC
Lognormal
Normal
Lognormal
NC
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
NC
NC
NC
NC
Lognormal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
NC
Lognormal
NC
NC
NC
NC
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
Lognormal
Normal

Summai

-•sWUUMuUUt^.

5.50E+00
1.00E-02
4.30E+00
1.80E-02
1.50E+00
2.40E+00
1.60E-02
1.30E-02
2.10E-01
4.30E-02
8.00E-03
8.80E-02
4.40E-02
2.80E-01
1.50E-02
1.12E+03
2.80E-02
3.20E+01
4.90E+00
1.30E+00
4.00E-03
7.50E-02
2.20E-02
5.80E-02
2.70E-02
4.60E+00
4.90E-02
5.40E+00
8.20E+00
1.15E+01
2.40E+01
1.90E-02
1.55E+04
1.20E-02
4.90E-02
3.00E+00
7.60E-02
5.90E+00
9.70E+00
1.00E-01
4.60E-01
1.71E-01
4.20E-02
3.10E-01
4.00E-02
1.30E-01
7.90E-02
4.80E+00
4.90E-02
1.10E-01
1.40E+03
2.20E-01
3.84E+02
1.00E+01
1.00E-02
5.00E-03
9.60E-02
2.10E+01
9.10E-02
3.46E-01
9.75E+02
1.30E-01
1.60E+01
5.00E-02
1.79E-01
7.70E+00
6.40E+00
1. TOE-02

r» Statistta

Jfllii
..-'.'Mean''.';:
5.2SE+01
3.50E+00
4.30E+00
2.34E+01
1.50E+00
6.70E+00
3.34E+00
1.59E+00
1.42E+00
9.87E+01
7.30E-02
3.40E+00
1.08E+00
2.80E-01
1.01 E+00
5.80E+03
1.46E+00
3.20E+01
5.36E+01
3.00E+02
2.01 E+00
2.46E+00
1.80E+00
1.88E+00
2.70E-02
4.60E+00
1.62E+00
S.40E+00
8.30E+00
3.17E+01
4.75E+01
8.03E+00
2.81 E+04
1.25E+00
6.80E+00
1.16E+01
2.20E+00
7.70E+00
927E+01
1.43E-01
4.60E-01
1 .28E+00
1.52E+00
6.S5E-01
4.00E-02
4.27E+00
2.54E+00
4.80E+00
4.90E-02
1.51 E+00
9.96E+03
7.46E+01
4.91 E+03
2.19E+02
3.09E-01
4.89E-01
2.02E+00
3.78E+02
5.18E+00
8.77E+00
1.31 E+03
5.966+00
2.58E+02
6.65E+01
3.10E+00
3-23E+Q1
5.34E+02
9.21 E-01

j'imflfloj) V> .

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2-80E-01
4.56E+00
1.28E+04
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
5.40E+00
2.70E-02
4.60E+00
3.20E+00
5.4OE+00
8.40E+00
5.82E+01
7.10E+01
4.20E+01
7.55E+04
5.30E+00
2.03E+01
2.70E+01
8-20E+OO
9.00E+00
3.08E+02
1.90E-01
4.60E-01
2.78E+00
3.00E+00
1.00E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
2.40E+04
6.64E+02
9.44E+03
7.82E+02
1.80E+00
2^8E+00
7.30E+00
2.39E+03
2.30E+01
1.60E+01
2^8E+03
2.30E+01
5.00E+02
4.00E+02
1.10E+01
1.31E+02
4^4E+03
2iOE+00

Civ-:*:-. --8S

1
121E+02
7^3E+00

NC
4.92E+01

NC
3.39E+01
1.31 E+01
3.92E+00
2.36E+00
2.06E+02
152E-01
6.19E+00
4.03E+00

NC
2.47E+00
7.82E+03
5.46E+00

NC
8.37E+01
5.07E+02
4.61 E+00
7^9E+OO
6.91 E+00
7.02E+00

NC
NC

1.16E+01
NC

8.93E+00
5.45E+01
1.96E+02
2.19E+01
4.73E+04
2.62E+00
2.64E+01
1.59E+01
6.91 E+00
8.67E+00
1.44E+02
1.95E-01

NC
2.74E+00
1.09E+01
2.83E+00

NC
1.35E+01
1.81 E+01

NC
NC

1.03E+01
1.45E+04
1.64E+02
7.92E+03
3.54E+02
7.94E-01
1.44E+00
6.17E+00
7.98E+02
1.47E+01
1J7E+01
1.72E+03
1.93E+01
1.79E+03
1.75E+02
9.30E+00
5.59E+01
1-22E+03
1.61 E+00

t%UGLHrnA

g-̂ &et'fi
4.4SE+12
1.09E+12

NC
1.29E+07

NC
NC

6.98E+61
5.15E+25
1.92E+01
2.89E+14
1.49E+02
3-58E+04
3.47E+23

NC
2.30E+04
1.17E+04
3.58E+31

NC
4.08E+02
5.47E+04
6.67E+13
9.54E+08
8.81 E+35
2.48E+24

NC
NC
NC
NC
NC

2.13E+02
NC

1.32E+10
6.01 E+04
2.41 E+03
2.66E+48
2.36E+01
7.34E+08
8.95E+00
4.33E+02
2.58E-01

NC
3.15E+03

NC
NC
NC

2.05E+09
NC
NC
NC
NC

4.35E+04
5.83E+03
£68E+05
3.68E+03
6.02E+01
5.92E+07
7.72E+06
2.67E+03
1.33E+06
2.05E+04
1.86E+03
3.48E+10

NC
351 E+09
2.48E+06
7.51 E+01
1.61 E+04
1.65E+04

||!|

1i1E+O2
7^3E+00

NC
1.29E+07

NC
NC

6.98E+61
3.92E+00
2.36E+00
2.89E+14
1.49E+02
6.19E+00
3.47E+23

NC
2.30E+04
7.82E+03
3.58E+31

NC
4.08E+02
5.47E+04
6.67E+13
9.54E+O8
8.81 E+3S
2.48E+24

NC
NC
NC
NC
NC

2.13E+02
1.96E+02
1.32E+10
6.01 E+04
2.41 E+03
2.66E+48
2.36E+01
7.34E+08
8.67E+00
4.33E+02
2.58E-01

NC
3.15E+03

NC
NC
NC

2.05E+09
NC
NC
NC
NC

1.45E+04
5.83E+03
7.92E+03
3.68E+03
6.02E+01
5.92E+07
7.72E+06
2.67E+03
1.33E+06
1.57E+01
1.86E+03
3.48E+10

NC
3.21 E+09
2.48E+06
7.51 E+01
1.61 E+04
1.61 E+00

.;••,-'. •-• -•':•• : - v V :

SteCoDCantrabon

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E+00
7.82E+03
4^0E+00
320E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5J30E+00
5.40E+00
2.70E-02
4.60E+00
3^0E+00
5.40E+00
8.40E+00
5.82E'
7.10E-^
4^0E+Oi^
755E+04
5.30E+00
2.03E+01
2.36E+01
8^0E+00
9.00E+00
3.08E+02
1.90E-01
4.60E-01
2.78E+00
3.00E+00
1.00E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
1.45E+04
6.64E+02
9.44E+03
7.82E+02
1.80E+00
2^8E+00
7.30E+00
2.39E+03
2.30E+01
1.60E+01
228E+03
2.30E+01
5.00E+02
4.00E+02
1.10E+01
7.51 E+01
4.24E+f'J

2.20f
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Table T-3
Site Concentration Selection
' -urface Soil Statistics
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Site Constituent Statistics (d)

Shapiro-Wike's Test for NorroaBty^a)

; distribution . :

Stated (mg/tai) 95% UCUmqflco.)

H-Test no. w
Ste Concentration

(•bS*g){c)
Notes:
UCL - Upper Confidence Limit.
(a) - The results of the Shapiro-Wilke test for normality indicates whether the data set is more likely to be nonnally dstributed or tognoimally

distributed. The data set is considered to be normally distributed if the test result is higher in the column labeled 'NORMAL'. The data set is
considered to be lognorrnalty distributed if the test result is higher in the column labeled TOGNORMALV

(b) - 95% UCL is selected based on whether the data set is normally or lognormally distributed. The UCL based on the t-stafetic is chosen for a
normal Distribution, and the UCL based on the H-stateBc is chosen if the data are lognormally distributed. Where there are greater than 50 samples,
the distribution is assumed to be lognoimal.

(c) - Site Concentration is the lower of the selected 95% UCL and the Maximum Detected Concentration. Where there are fewer than 8 samples, the maximum
detected concentration is selected as the site concentration.

(d) - Only concentrations reported as detected by the laboratory were used in the calculation of statistics for subsurface soil.
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Table T-4
Site Concentration Selection
Groundwater-TCLP and Leaehate Statistics (a)

ENSR International
Page 1 of 3

-: Site : ';'
3

3
3
3
3
3
3
3
3
3
3
3
3

3
a
3
3
G - LEACH
G- LEACH
G - LEACH
G- LEACH
G - LEACH
G - LEACH
G- LEACH
G- LEACH
G- LEACH
G- LEACH
G- LEACH
G - LEACH
G - LEACH
G - LEACH
G- LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G- LEACH
G - LEACH
G - LEACH '
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G - LEACH
G- LEACH
G - LEACH
G - LEACH
G- LEACH
G- LEACH
G - LEACH
G - LEACH
G - LEACH
G- LEACH
G - LEACH
G- LEACH
G- LEACH
G- LEACH
G- LEACH
G- LEACH
G - LEACH
H
H
H
H
H
H

-.-.::;.£ •;'.,,

• NwtnoD -
HERB
METAL
METAL
METAL
PEST
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
VOA
VOA
SVOA
SVOA
SVOA
HERB
SVOA
SVOA
SVOA
VOA
VOA
PEST
PEST
METAL
METAL
METAL
METAL
VOA
METAL
METAL
VOA
VOA
VOA
METAL
VOA
METAL
METAL
VOA
METAL
METAL
METAL
METAL
VOA
METAL
VOA
METAL
SVOA
SVOA
METAL
METAL
METAL
VOA
METAL
VOA
DIOXIN
PCB
VOA
METAL
VOA
METAL
METAL
HERB
METAL
METAL
METAL
SVOA
SVOA

•••'•• •• •.-."̂ s .̂'J's?*?* f. ••••':"••; .!**sK-,-~s.-t~^
'•'.- ':'l'^^^iS^^^-;:/-^:^
' " "-V:d^ ^^^H^r^fe'^"^'*^

•' '• • • .•" - £e .:<.': . ̂ ft-^vî sfifgy'B;!
-.:r./:,. ,;. i-£i.- ^.V- .^••^"•v.-pVvS

Constituent ^M' ,:V.;"' ,-^:;v;";'-]t^
2,4-D
Barium
Cadmium
Lead
gamma-BHC (LJndane)
1 ,4-Oichlorobenzene
2,4,6-Tiichlorophenol
2-Methytphenol (o-cres
Cresdm&p
Cresol o.m.p
Nitrobenzene
Pentachlorophenol
2-Butanone (MEK)
Benzene
Chlorobenzene
Tetrachloroethene
Trichloroethene
1,1-Dichloroethene
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Oichlorobenzene
2,4.5-T
2-Chlorophenol
2-Methytphend (o-Cresd)
3-Methytphenol/4-Memylphenol (m&p-Cresol)
4-Methyl-2-pentanone (MIBK)
Acetone
Aldrin
alpha-BHC
Aluminum
Antimony
Arsenic
Barium
Benzene
Cadmium
Calcium
Chlorobenzene
Chloroform
Chtoromethane
Chromium, total
cisArans-1 ,2-Dehloroethene
Cobalt
Copper
Etnyfcenzene
Iron
Lead
Magnesium
Manganese
Methylene chloride
Molybdenum
Naphthalene
Nickel
Pentachlorophenol
Phenol
Potassium
Selenium
Sodium
Tetrachloroethene
Tin
Toluene
Total TCDD-TEQ
Total Polychlorinated Biphenyls (PCBs)
Trichloroethene
Vanadium
Vinyl chloride
Xylenes (Total)
Zinc
2,4-D
Arsenic
Cadmium
Lead
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol

~£-'~-iyi
yj%&m̂
•A

4Jnte
MGA.
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MG/L
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MGA.
MGA.
MGA.
MG/L
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MGA.
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.

§-g,ifly-'^--z:
iS-f'ft.:̂

%i:'v;;-?i:-i.-.;':|f
iNtnnbercf
"'Samples y';
"siWiiiyied i

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5
5
5
5
5
5

*& !?£y§5j'j: •- 51
>J.W "is,
'MMîtf

3
4
1
2
1
3
2
2
2
2
3
1
1
3
3
3
4
1
1
1
1
1
1
1
1
1
1
1
1
1
•j
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
1
3
3
2
1

&"-•£&&;%$•
±;j£jjjj~?j<
j%;1S5Jĵ fr';J
^s£K.H5f-':J;.

^Frequency of
^Detection

75%
100%
25%
50%
25%
75%
50%
50%
50%
50%
75%
25%
25%
75%
75%
75%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
40%
20%
60%
60%
40%
20%

&-;:3&if:i-%-;'.
l/̂ JslS
••{••••••••:•. '••."i -̂r::::
JJwnberof
Smnptesfcir
^Statistics

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5
5
5
5
5
1

i*--:C--&Sa
.:;' 7' . .-;::. ",T.

:^54:V:"'-":

vj-V-V • "'.
-Jtiniinam

4.00E-02
1.05E+00
1.20E-01
1.60E-01
4.20E-03
4.00E-02
9.10E-03
1.40E-02
8.40E-02
9.70E-02
1.80E-02
1.10E+00
1.20E-01
3.50E-02
1.50E-02
7.40E-03
2.40E-03
4.80E-03
4.40E-02
2.80E-01
99np.ni
3.80E-01
1.10E+00
2.00E-01
1.40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04
1.20E-01
6.00E-03
1.90E-02
7.30E-01
8.80E-01
3.80E-03
7-20E-h02
2.80E+OO
3^0E-02
2.60E-02
6.10E-01
1.90E+OO
1.40E+00
3.60E-03
1 ̂ OE-01
2.80E+02
3.30E-03
7.70E+01
4.90E+OO
1.30E-02
9.90E-02
1.00E+00
1.90E-02
7.60E+00
1.60E+01
2.80E+01
7.40E-03
2.10E+02
9.90E-02
1.60E-02
3.00E-01
6.77E-08
5.40E-03
3.40E-01
6iOE-01
1.60EO1
1.80E-01
1.80E+00
7iOE-03
450E-01
1.30E-01
3.00E-01
1.00E-01
2.00E-02

ronaryStat
££j; 1M

••'.•"'-.- '• -- • ':

.'*." " ..'*«. c.y' ' '
' '••'• "•'•"•••;":. ' ••

Mean
1.32E+01
2.94E+OO
6.75E-02
6.09E+00
2.00E-03
1.10E-01
1̂ 7E+00
3.1SE-02
6.73E-02
8.30E-02
3.96E-02
4.63E-01
6.75E-02
2.04E-01
824E-01
4.39E-02
2.45E-02
4.80E-03
4.40E-02
2.80E-01
2^0E-01
3.80E-01
1.10E400
2.00E-01
1.40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04
1.20E-01
6.00E-03
1.90E-02
7.30E-01
8.80E-01
3.80E-03
7^0E+02
2.80E-fOO
3^0E-02
2.60E-02
6.10E-01
1.90E+00
1.40E+00
3.60E-03
1iOE-01
2.80E-f02
3^0E-03
7.70E+01
4.90E+00
1.30E-02
9.90E-02
1.00E+00
1.90E-02
7.60E+00
1.60E+01
2.BOE+01
7.40E-03
2.10E*02
9.90E-02
1.60E-02
3.00E-01
6.77E-08
5.40E-03
3.40E-01
6^0E-01
1.60E-01
1.80E-01
1.80E+00
9.29E-02
1. TOE-01
4.52E+00
8.19E+00
3.55E-01
2.00E-02

•awv.-Tiv.-̂ '
-V;>-. ;,'•.., :..—1

• • ' : . ; : . • ' . .

Maximum
5.00E401
5.30E+OO
1^0E-01
2.40E+01
4^0E-03
2.15E-01
4.95E+00
6^0E-02
1J5E-01
1.85E-01
7J5E-02
1.10E+00
1^0E-01
6.00E-01
2.70E+00
1.30E-01
7.90E-02
4.80E-03
4.40E-02
2.80E-01
2^0E-01
3.80E-01
1.10E+00
2.0OE-01
1.40E+00
9.30E01
7.30E-01
2.30E-O4
5.40E-04
1^0E-01
6.00E-03
1.90E-02
7.30E-01
8.80E-01
3.80E-03
7^0E*02
2.BOE-I-00
3^0E-02
2.60E-02
6.10E-01
1.90E+00
1.40E+00
3.60E-03
1^0E-01
2.80E+02
3.30E-03
7.70E+01
4.90E-1OO
1.30E-02
9.90E-02
1.00E+00
1.90E-02
7.60E+00
1.60E+01
2.80E+01
7.40E-03
2.10E+02
9.90E-02
1.60E-02
3.00E-01
6.77E-08
5.40E-03
3.40E-01
620E-01
1.60E-01
1 .80E-01
1.80E+00
450E-01
450E-01
2^0E+01
4.00E+01
1.60E+00
2.00E-02

'; 5:-', '• -.-":r>-^ • '• :

Z^l:f ".•'•:

• ~ ' ..'-• '• ''' • '

SiteCoiicciili'Mion
Qfc :: : :

5.00E+01
5.3OE+00
1̂ 0E-01
2.40E+01
4^0E )̂3
2.15E-01
4.95E+00
6^0E-02
1.35E-01
1.85E01
7.35E-O2
1.10E+00
1̂ 0E-01
6.00E-01
2.70E+00
1.30E-01
7.90E-02
4.80E-03
4.40E-02
2.80E-01
2_20E-01
3.80E-01
1.10E+00
2.0OE-01
1.40E+00
9^0E-01
7.30E-01
2.30E-04
5.40E-04
1^0E-01
6.00E-03
1.90F
7.30
S.SOE^r
3.80E-03
7.20E+02
2.80E+00
3^0E-02
2.60E-02
6.10E-01
1.90E+00
1.40E+00
3.60E-03
1 -20E-C1
2.80Et02
3.XE-03
7.70E+01
4.90E*00
1.30E-02
9.90E-02
1.00E+00
1.90E-02
7.60E+00
1.6OE+01
2.80E+01
7.40E-03
2.10E*02
9.90E-02
1.60E-02
3.00E-01
6.77E-08
5.40E-03
3.40E-01
6^0E-0"
1.60E-01
1.80E-01
1.80E-fOO
4.20E-01
4^06"''
2^C
4.00b^^/

1.60E+OO
2.00E-02
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TabteT-4
Site Concentration Selection
Groundwater-TCLP and Leachate Statistics (a)

ENSR International
Page 2 of 3

Si;'\:
Ste

H
H
H
H
H
H
H
H
H
H

-LEACH
-LEACH

*CH
*CH

I^LcACH
1- LEACH
1- LEACH
1- LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH

1 - LEACH
1 - LEACH
1- LEACH
1- LEACH
1 - LEACH
1 - LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH

1 - LEACH
-LEACH

1- LEACH
1- LEACH
1- LEACH
1- LEACH
1- LEACH
1 '=ACH

*CH
K-^^ACH
1 - LEACH
1 - LEACH

" * • •

Method
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
HERB
METAL
METAL
METAL
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
SVOA
SVOA
SVOA
SVOA
HERB
SVOA
SVOA
SVOA
SVOA
VOA
VOA
PEST
PEST
METAL
METAL
METAL
VOA
SVOA
SVOA
METAL
VOA
VOA
METAL
SVOA
VOA
METAL
METAL
METAL
PEST
PEST
VOA
PEST
PEST
METAL
METAL
METAL
METAL
HERB
METAL
VOA

. " v* . '••;;-•;•' •?>>• ^v?, „•.,-•"• . , • - : " . • .;• r. •,•-:•.:: ' • , -.. \.' •••"j .-'•' \:-"S'..7 .:,.• .,•"'•.-'•',,* -,. '••-. • • • ; • ' :.,.;_v *"• "-.-,:•':-'•.
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2,4,6-Trichtorophenol
2-Metnylphenol (o-cres
Cresol m&p
Cresol o,m,p
Hexachlorobenzene
Pentachtorophenol
Benzene
Chtorobenzene
Tetrachloroethene
Trichtoroethene
2,4-D
Barium
Cadmium
Lead
1 ,4-Dichlorobenzene
2,4,5-Trichtorophenol
2,4,6-Trichtorophenol
2,4-Dinrtrotoluene
2-Methytohend (o-cres
Cresol m&p
Cresol o.m.p
Nitrobenzene
Pentachtorophenol
Pyridine
Benzene
Chtorobenzene
Chloroform
Tetrachloroethene
Trichtoroethene
1,1.1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,4-Trichtorobenzene
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichtorophenol
2.4-D
2,4-Dichlorophenol
2-Chtorophenol
2-Methytohenol (o-Cresol)
3-Methylphenol/4-Methylpheno! (m&p-Cresol)
4-Methyl-2-pentanone (MIBK)
Acetone
Aldrin
alpha-BHC
Aluminum
Arsenic
Banum
Benzene
Benzo(a)anthracene
bis(2-Ethylhexyl)phthalate
Calcium
Chtorobenzene
Chloroform
Chromium, total
Chrysene
cisArans-1 ,2-Dichloroethene
Cobalt
Copper
Cyanide
delta-BHC
Dieldrin
Ethytoenzene
Heptachlor
Heptachloreponde
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methylene chloride

•:;:;-:*;;.;.

I?M

!&••'•&:
-IJn'rts
MGA.
MGA.
MGA.
MG/L
MG/L
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MG/L
MGA.
MG/L
MGA.
MGA.
MG/L
MG/L
MGA.
MGA,
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MG/L
MGA.
MGA.
MGA.
MGA.
MG/L
MGA,
MGA.
MGA.
MGA,
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.
MGA.

• . : •; .•{ yrv. . *<£.

fî l̂̂ i
;:'N«miberofJ:

•^Anafoaefe
5
5
5
5
5
5
5
5
5
5
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

' ; :.•;.••;,' /.

v£^H
NuBlberiof

Detects
1
2
2
2
1
2
2
2
2
2
1
1
2
3
3
1
1
1
1
2
2
1
3
1
3
3
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

.:::v.;:.'-;-;v::; .;•'-.:

'Zi:'>&"--: ' ':•:
Frequency of
Detection

20%
40%
40%
40%
20%
40%
40%
40%
40%
40%
25%
25%
50%
75%
75%
25%
25%
25%
25%
50%
50%
25%
75%
25%
75%
75%
25%
25%
75%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
10O%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Number of
Samples for
Statistics

5
5
5
5
1
5
5
5
4
2
4
4
4
4
4
4
1
4
1
4
4
1
4
1
4
4
4
4
3
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.'..rv 'Sui

;/;:;̂ ::;;':.

"!- ' . ' •]•'- ." : < * '

Minimum
5.10E-02
6.30E-03
6.10E-03
1.20E-02
1.80E-02
4.60E-02
8.70E-02
1.50E4OO
1.30E-02
2.70E-03
1.40E-01
5.85E+01
1.70E-01
5.80E-01
5.60E-03
1.40E+00
1.35E-02
3.80E-02
1.40E-02
1.13E-01
1.13E-01
1.30E-02
4.30E-02
1.20E-02
6.80E-02
3.50E-01
2.90E+00
2.90E-01
1.30E-03
1.30E+01
3.80E-02
3.70E+00
4.80E-01
3.20E+00
5.60E-01
9.90E-01
1.30E+OO
1.30E+00
2.60E+00
4.60E-01
2.10E-01
6.30E-01
1.60E+00
1.20E+01
1.90E-04
2.50E-03
3.30E+00
3.10E-02
1.00E+00
6.90E-01
2^0E-02
3.00E-02
8.30E+01
9.50E-01
2.60E-02
5.50E-02
2.30E-02
1.50E+01
2.00E-02
4.70E-02
1.30E-02
1.90E-03
1.50E-03
8.80E-02
2.50E-03
1.30E-03
2.30E+01
5.80E-01
1 .80E+01
7.10E-01
3.40E+01
1.80E-02
1.40E-O2

nmaryStat

%M«Wui'""'''

3.02E-02
2.73E-02
1.12E-01
1^5E-01
1.80E-02
1 .74E-01
5.23E-01
8.46E-01
1 .65E-02
4.60E-03
4.44E-02
1.50E+01
2.64 E-01
2.61 E+OO
5.99E-01
3.69E-01
1J5E-02
2.83E-02
1.40E-02
7^8E-02
8.08E-02
1.30E-02
1^9E+00
1^0E-02
1.82E-01
2.62E+00
7^3E-01
8.00E-02
3.00E-03
1.30E+01
3.80E-02
3.70E+00
4.80E-01
320E+00
5.60 E-01
9.90E-01
1.30E+00
1JOE+00
2.60E+00
4.60E-01
2.10E-01
6.30E-01
1.60E+00
1^0E+01
1.90E-04
2.50E-03
3.30E+00
3.10E-02
1.00E+00
6.90E-01
2.20E-02
3.00E-02
8.30E+01
9.50E-01
2.60E-02
5.50E-02
2.30E-02
1.50E+01
2.00E-02
4.70E-02
1.30E-02
1.90E-03
1.50E-03
B.80E-02
2.50E-03
1.30E-03
2.30E*01
5.80E-01
1.80E+01
7.10E-01
3.40E+01
1.80E-02
1 .40E-02

SfiCS:- ..-

' imulKBII •

5.10E-02
5.50E-02
4.80E-01
5.40E-01
1.80E-02
4.50E-01
2^0E+00
2.70E+00
3.30E-02
6.40E-03
1.40E-01
5.85E+01
7.85E-01
8.80E+00
1.30E+00
1.40E+00
1.35E-02
3.80E-02
1.40E-02
1.40E-01
1.60E-01
1.30E-02
3.80E+00
1^0E-02
5.10E-01
8.90E*00
2.90E+OO
2.90E-01
630E-03
1.30E+01
3.80E-02
3.70E+00
4.80E-01
3^0E+00
5.60E-01
9.90E-01
1.30E+00
1.30E+00
2.60E+OO
4.60E-01
2.10E-01
6.30E-01
1.60E+00
1 .20E+01
1.90E-O4
2.50E-03
3.30E+00
3.10E-02
1.00E+00
6.90E-01
2^0E-02
3.00E-02
8.30E+01
9.SOE-01
2.60E-02
5.50E-02
2.30E-02
1 .50E+01
2.00E-02
4.70E-02
1.30E-02
1.90E-03
1 .50E-03
8.806-02
2.50E-03
1.30E-03
2.30E+O1
5.80E-01
1.80E+01
7.10E-01
3.40E+01
1 .8OE-02
1 .40E-02

Site Concentration
0>)

5.10E-02
5.50E-02
4.80E-01
5.40E-01
1.80E-02
4.50E-01
2.50E+00
2.70E+00
3.30E-02
6.40E-03
1.40E-01
5.85E+01
7.85E-01
8.80E+00
1.30E+00
1.40E+00
1.35E-02
3.80E-02
1.40E-02
1 .40E-01
1 .60E-01
1.30E-02
3.80E+OO
1^0E-02
5.10E-01
8.90E+00
2.90E*00
2.90E-01
6.30E-03
1.30E+01
3.80E-02
3.70E*00
4.80E-01
3^0E+00
5.60E-01
9.90E-01
1.30E+OO
1 .30E-fOO
2.60E+00
4.60E-01
2.10E-01
6.30E-01
1.60E+00
1.20E+0-:
1.90E-04
2.50E-03
3.30E+00
3.10E-02
1.00E+00
6.90E-01
2^0E-02
3.00E-02
8.30E+01
9.50E-01
2.60E-02
5.50E-02
2.30E-02
1^0E+01
2.00E-02
4.70E-02
1.30E-02
1 .90E-03
1 .50E-03
8.80E-02
2.50E-03
1.30E-03
2.30E+01
5.80E-01
1.80E+01
7.10E-01
3.40E+01
1 .80E-02
1 .40E-02
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Table T-4
Site Concentration Selection
Groundwatef-TCLP and Leachite Statistics (a)

ENSR International
Page 3 of 3

™.
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.'•/••Site. ..'
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH
-LEACH

L
L
L
L
L
L
L
L
L
L

:
:r^-; ;'':-V

'Sj-t-' -:"-
Method '

METAL
VOA
METAL
SVOA
SVOA
METAL
METAL
VOA
METAL
VOA
DIOXIN
PCB
VOA
METAL
VOA
METAL
METAL
METAL
METAL
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
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Corilftiiefit- : • ' .;• ,-': '.^':ff^ ' •^••^•:''^
Molybdenum
Naphthalene
Nickel
Pentachloropnenol
Phenol
Potassium
Sodium
Tetrachloroethene
Tin
Toluene
Total TCDD-TEQ
Total Polychlonnated Biphenyls (PCBs)
Triehtoroethene
Vanadum
Vinyl chloride
Xylenes (Total)
Zinc
Arsenic
Cadmium
1 ,4-Dichtorobenzene
Cresol m & p
Cresol o,m,p
Pentachloropnenol
Pyridine
Chlorobenzene
Tetrachloroethene
Trichtoroethene

^>j ;'-.;
"^/"'. —
Sir1.'*-

iii
stfosl
«nits
MG/L
MG/L
MG/L
M&L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

¥i:-'7;i>V-rf.:'. ;.,ii
':'~-' .•*'*'.' "' ; >^
iy:,:Sî ;-*'5i
£g '^^fgz'i'^l

Sls»««ples: ";
' -lAeialyzed -•:

1
1
1
1
i
1
1
1
1
1
1
i
1
i
1
1
1
4
4
4
4
4
4
4
6
6
6

;::,r VV.;/X;r-V
'•-' '.'..''".*'?''iV.,*-

•E-iv ;̂-̂

^^^ f̂
;-:;iB«i*>d&:i

1
i
1
1
1
1

1
1
1
1
1
1
3
2
1
1
1
2
2
6
6

iv:̂ .-; ?£:.'•••:''•
-.-<••: " ":- '.'':'• '.'-/

'̂ •••- - •-^•>^-'--:; '-"•

fii$S«S'
Trequencyof
;:i)*leiil(¥ia

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
25%
75%
50%
25%
25%
25%
50%
33%
100%
100%

W;;;;.; -.. •;-;
'•',** • •/• :. •••>;

~-~^ ,,:ir-; •' -;v;

Nunierof
Samples for
"|SWta8cs-:-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
4
4
4
4
4
4
6
6
6

Summary Statistics ..•;. -^•ia
ivfflU^ss&ip
-tliniinivii
4.50E-03
2-50E+OO
1JOE+00
6.30E+00
6.70E+00
8.40E+00
6.30E+01
250E-02
1^0E-02
4.30E-01
3.07E-07
1.08E-01
6.20E-01
4.80E-C2
1.00E-01
1.30E-01
3.50E-01
7.90E-01
1.40E-01
9.00E-02
1.90E-01
1.90E-01
1.50E-01
3.70E-02
7.40E-03
1.90E-02
3.50E-03

•* . .. : .--.-•
\^-:C"::±:

•j-Vf ," : '-. x ":
•'^::>f-; •- .-
•"•JiiiiB'A*
4.50E-03
2.50E+00
1.30E+00
6.30E+00
6.70E+00
8.40E+00
6.30E+01
2.50E-02
1^0E-02
4.30E-01
3.07E-07
1.08E-01
6^0E-01
4.80E-02
1.00E-01
1.30E-01
3.50E-01
2.73E-01
1.60E-01
2.53E-01
6.S3E-02
6.63E-02
1.31E-01
1.69E-01
1.32E-02
3.48 E-02
6.40E-03

•'• :.•;?•'-•;•' '.:;

..' •••;;'.;• :>---;^,

Maximum
4.50E-03
2.50E+00
1.30E+00
6.30E+00
6.70E+00
8.40E+00
6.30E+01
2.50E-02
1 ̂ OE-02
4.30E-01
3.07E-07
1.08E-01
6.20E-01
4.80E-02
1.00E-01
1^0E-01
3^0E-01
7.90E-01
2.70E-01
8.70E-01
1.90E-01
1.90E-01
1.50E-01
3.90E-01
3^0E-02
7^0E-02
1^0E-02

'.^_jj •

• • ; ; • ; : : ; : . , ;
SU^ ContftitfMUon

i(b)
4.50E-03
2.50E+OO
1.30E+00
6.30E+OO
6.70E+00
8.40E+00
6.30E+01
2.50E-02
1^0E-02
4.30E-01
3.07E-07
1.08E-01
6J20E-01
4.806-02
1.00E-01
1.30E-01
3.50E-01
7.90E-01
2.70E-01
8.70E-01
1.90E-01
1.90E-01
1.50E-01
3.90E-01
3.20E-02
7^0E-02
1^0E-02

Notes:
TCLP - Toxkaty Characteiistic Leaching Procedure.
(a) - Leachate concentrations, as defined by the TCLP results for waste samples at each site, are evaluated as groundwater.
(b) - Fewer than 8 samples are available from each site. Therefore, the maximum detected concentration is selected as the site concentration.
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Table T-5
Suburface Soil • Industrial TACO Screen
Site G - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

.. • .'""• .". '".. •' • ' •••.. ' :

Constituent' ; ' • i A
1 ,1 ,2,2-Tetrachloroethane
1 ,2,4-Trichlorobenzene
1,2-Dichloroethane
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinilrophenol
2-Butanone (MEK)
2-Chlorophenol
2-Methylnaphthalene
2-Melhylphenol (o-cresol)
4,4'-DDE
4-Chloroaniline
4-Mejhyl-2-pentanone (MIBK)
Acertaphlhene
Ace^Jio
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzyl alcohol
Butylbenzylphthalate
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Dibenzoluran
Dielhylphlhalale
Dl-n-butylphthalate
Elhylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
Iron
Lead

-••' - , ; • ' ' • " - • • , ' - .-..•• •-. '-• -:•• -

:̂ :ii|iU::;<y
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

1
4
1
2
1
3
1
11
1
4
1
4
3
4
1

11
13
1
5
13
6
1
1
3
2
8
1
13
1
6
20
2
1
4
6
1
1
2
22
18

Mean,;';,:'
5.81 E-01
6.16E+01
4.35E-01
2.97E+00
4.95E+01
6.45E+01
1.40E+01
7.39E+00
8.76E+00
1.84E+01
3.56E+00
4.88E+01
8.16E+01
2.99E+00
2.67E+00
5.66E+00
B.17E+03
8.49E+00
5.52E-KM)
5.00E+03
1.53E+01
6.10E+00
2.33E+01
7.00E+00
1.73E+04
1.08E+02
1.16E+01
9.36E+01
2.29E+01
2.05E+01
1.73E+02
I.91E+01
2.29E+01
8.92E+00
6.80E+00
6.59E+00
1.13E+01
3.43E401
1.35E+04
2.41E+02

Maximum
:,' 'Detected .
Concentration

; ;,;\ (Max) :'.';'.
5.81E-01
1.20E+02
4.35E-01
3.56E+00
4.95E+01
1.41E+02
1.40E+01
1.78E+01
8.76E+00
3.71E+01
3.56E+00
1.35E+02
2.31 E+02
6.00E+00
2.67E+00
1.S4E+01
1.87E+04
8.49E+00
1.11E+01
4.59E+04
4.53E+01
6.10E+00
2.33E+01
1.40E+01
1.85E+04
5.38E+02
1.16E+01
9.85E+02
2.29E+01
5.60E+01
2.22E+03
3.38E+01
2.29E+01
1.76E+01
1.69E+01
6.59E+00
1.13E+01
4.06E+01
5.37E+04
3.12E+03

Essential
Nutrient
Y<ENj?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.10E-02
2.03E+04

ND
1.74E+01
3.73E+02

ND
ND
ND

6.87E+00
1.61E+04

ND
ND

3.27E+01
8.40E-02
1.39E+01
1.55E+02

ND
1.85E-01

ND
ND

8.40E-02
ND
ND

3.33E+04
1.42E+02

• Is
Max>BK?

--

--
--
•-
•-
--
--

--

•-
--
••

Yes
No
--

No
Yes

-
--

Yes
Yes

--
Yes
Yes
Yes
Yes

•-
Yes
-
--

Yes

Yes
Yes

' , Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

YGS
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

• .Jte&lijiH"-":..
Construction
WirkOTblif&i
CbWacjU&jfy
dor|ceij|raiiilrv.

9.00E-01
9.20E+02
9.90E-01
3.40E+02
5.40E+02
6.10E+02
4.10E+02
2.80E+04
1.00E+04
8.20E+03
1.00E+05
3.70E+02
8.20E+02
2.90E+03
1 20E+05
1.00E+05
1.00E+06
6.10E+05
6.10E+01
1.40E+04
2.10E+00
1.00E+05
9.30E+02
2.00E+02

NA
1.30E+00
7.60E-01
4.10E+03
1.70E+04
1.20E+04
8.20E+03
5.10E+03
2.00E+03
2.30E+03
5.80E+01
8.20E+04
8.20E+04
2.60E+00

NA
7.50E+02

Is MflJOCW
•'••'.-DC?,;,-

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes

iv Vppte'rv.'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No

No-Avg<Tier 1

• , ' ' , - • ; ..' ". ' .'
'"','.•-• - ' • . ' . • ' " ' . - < ' ; • • ;

V.̂ iitoifci :.:£'•'.;
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw

EN
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
EN

>DCcw FALSE
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Table T-5
Suburface Soil - Industrial TACO Screon
Site G - Historical Subsurface Soil Data

ENSR International
Page 2 of 2

:. ' - ' . . ' - . ••/:•"••>•.•"•' " - ' . - - :•']- • •:•' •'';';: '•'••' v'1'-

•;':$•: ::'3$$t&3:t-^

l»r)!itiluiiiii;̂ ||î :§|̂ ;('̂ ;:v̂
Magnesium
Manganese
Mercury
Melhylene chloride
Naphthalene
Nickel
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Phosphorus
Potassium
Pyrene
Silvejj
Tetrechloroethene
Tini3
Toluene
Total PCBs
trans-1 ,2-Dlchloroelhene
Trichloroethene
Vanadium
Xylenes, Total
Zinc

'I •••^><A
V,:-it5'.r ;•:»,.
/^••^H**=jii •f;unit*i;>:'

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

;Numb î
•>.Deteds:i;

2
11
4
11
7
19
1
5
4
1
9
2
2
1
8
2
6
7
1
4
11
6
19

• ' . - ,"x';v'.3'/:.-v«$w:,-;>y,'
fA/M*anY,;.

7.31 E+03
2.09E+02
8.66E+00
1.63E+00
8.93E+02
5.13E+01
1.78E+02
1.32E+03
2.84E+01
1.78E+02
5.37E+02
1.59E+03
1.33E+01
1.20E+01
1.88E+01
5.30E+01
4.85E+01
9.08E+02
7.00E-01
1.94E+00
1.49E+02
1.64E401
4.75E+02

MaxifHUm
Wttctia V--

y.̂ bhmJKirWipiii:;?

7.46E+03
4.61 E+02
3.43E+01
7.11E+00
5.43E+03
3.99E+02
1.78E+02
4.77E+03
5.14E+01
1.78E+02
1.34E403
1.70E+03
1.91E+01
1.20E+01
5.86E+01
8.00E+01
1.18E+02
4.43E+03
7.00E-01
3.85E+00
1.32E+03
4.15E+01
4.26E+03

fessaritlat
Nutrient

<%$$$&
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

1' j ..•;.•..- /'• ;..'• ' • ' : ' " • • - • • :

'•'•j'^ !'. -.:•.'. '-••••'^•.

subsurface Soil
Batfkgrouhd(BK)

^^pn^ehiriijlorî
9.33E+03
8.00E+02
5.61 E-02
2.80E-03

ND
3.73E+01

ND
ND
ND
ND
ND

4.20E+03
ND

1.39E+00
ND
ND
ND
ND
ND
ND

5.80E+01
ND

6.41E+02

SiijyiMBsr:
No
No
Yes
Yes

Yes

--

No

Yes

•-
--
--

Yes
--

Yes

•' . V'-'l ;'_.

-;:1':.X;.;:,.

:;ia:8*-;

,̂ !̂
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

hilllli
Construction

Vy^r^CljrtW:,
.yjehiî ytî
iMBî wiiiJl

NA
8.70E+03
6.10E+01
3.40E+01
8.20E+03
4.10E+03
2.50E+04
5.20E+02
6.10E+05
1.20E+05
4.10E+01

NA
6.10E+04
1.00E+03
2.80E+01
1.00E+05
4.20E+01
1.00E+00
3.10E+03
1.20E401
1.40E+03
4.10E+02
6.10E+04

;<v-v;;;.y ?:•';

;:i! --'-f !.l':''"

(8Max>CWmute
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No

. ••>' ; : • ' • " -•'* :'••'. v .-'''-'"'••
(-.; •,•••-'/•'•'.• •:'••..-,'>: 1'

• ' "••".",.'' " ''. " •;.•'-'•; •'•

'.'.'•>'.' '••''••;^---"-v.v '--;-f'd.

': jSĵ yJ4iii-ii''?J$j

f̂eiyvR§Jî l|5i
No
No
No
No
No
No
No

Yes
No
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No

fm'MlSif:^
• JSV;i:i;,;̂ *4S-'fc£> • -•:
WW4%&%$W?'''''ffitfflfibffiffitfffiyt*'' •

EN
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
EN

<DCcw
<DCcw

>DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

cons^ 'on worker subsoil screen.xls\G
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Table T-6
Suburface Soil • Industrial TACO Screen
Site H • Historical Subsurface Soil Data

ENSR International
Page 1 of 2

, ' . , ' : '' '. , •'

Constituent •_ v.;5,"v '"^i. ••:.
1 ,2,4-Trichlorobenzene
1,2-Dlchlorobenzene
1,2-Dlchloroethane
1 ,3-Dichlorobenzene
1 ,4-Dlchlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Butanone (MEK)
2-Methylnaphthalene
4,4'-DDD
4,4'-DDE
4,4'-DDT
4-Met iyl-2-pentanone (MIBK)
4-M4I lylphenol
4-NJ$>anillne
Acenaphthylene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzole acid
Benzyl alcohol
bis(2-ethylhexyl)phthalate
Cadmium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide, Total
Dibenzo(a,h)anthracene
Dibenzoluran

y Units;
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

6
3
1
3
5
2
5
1
5
3
1
2
2
4
1
1
3
11
11
4
2
11
7
3
2
3
2
2
1
4
4
6
2
8
3
5
8
2
1
4

:.:':Me»rl/k
1.33E+03
6.48E+03
1 .20E-02
8.76E+01
6.32E+03
3.07E+02
1.50E+02
9.20E-02
1.26E+01
1.16E+02
4.31E-01
6.42E-01
8.52E-01
2.33E+00
1.72E-01
1.83E+03
1.26E+02
4.85E+00
3.85E+03
1.70E+02
1.45E+01
6.05E+02
1.52E+01
1.26E+02
1.36E+02
7.10E+01
5.69E401
2.02E+00
7.92E+00
4.28E-01
1.88E+02
9.76E+01
1.23E-01
4.21E+01
1.12E+02
3.64E401
5.36E+02
2.00E+00
3.17E+01
1.55E+01

Maximum
Detected

Concentration
•I (Max) ,

7.58E+03
1.94E+04
1.20E-02
2.42E+02
3.06E+04
6.13E402
7.42E+02
9.20E-02
2.72E+01
3.47E402
4.31E-01
7.80E-01
9.23E-01
7.85E+00
1.72E-01
1.83E+03
3.78E+02
2.11E+01
1.21E+04
6.80E+02
2.60E+01
3.24E+03
6.13E401
3.78E+02
2.72E+02
2.11E+02
1.13E402
2.64E+00
7.92E+00
6.14E-01
2.94E+02
4.52E+02
1.92E-01
1.00E+02
3.32E+02
1.05E+02
2.44E+03
2.00E400
3.17E+01
6.04E+01

Essential
Nutrient
(EN)?:

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.10E-02
2.03E+04

ND
1.74E+01
3.73E+02

ND
5.20E-02

ND
ND

6.80E-02
ND
ND
ND

6.87E+00
ND
ND

3.27E401
8.40E-02
1.39E401
1.55E402

ND
ND
ND

Is
Max>BK?

•-
-
--

--
--

•-
-

-
-
-
--

Yes
No

Yes
Yes

--
Yes

--
Yes

-
--

Yes
-•

Yes
Yes
Yes
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

• fiicd, fieri
Construction
Worker Direct

: Cejnta&t(bej
;:Coitk«(|i|«ieih';

9.20E402
3.10E402
9.90E-01
3.10E402
3.40E402
5.40E402
6.10E402
4.10E404
2.80E404
8.20E403
5.20E402
3.70E402
1.00E402
2.90E403
1.00E405
5.00E401
1.20E40S
1.00E405
1.00E405
6.10E405
6.10E401
1.40E404
2.10E400
1.70E402
1.70E+01
1.70E402
6.10E+04
8.20E405
1.00E405
4.10E403
2.00E402
1.30E400
7.60E-01
4.10E403
1.70E404
1.20E404
8.20E403
4.10E403
1.70E401
6.10E403

Is Max>CVl/
••.•:;ocr.;..;

Yes
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No

t;.:>:'; : •.>.':'...'
1 :••:': '7.'': *:•":*' ^

i^&fatfM.
Yes
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No

8fa;-^V:,.
>DCcw
>DCcw

<DCcw
<DCcw

>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
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Table T-6
Suburface Soil - Industrial TACO Screen
Site H - Historical Subsurface Soil Data

ENSR International
Page 2 of 2

Cpn»tltuen>;v.;;:; j;:;-;;?,;;. "', '
Dl-n-butylphthalate
Ethylbenzene
Fluoranlhene
Fluorene
Hexachlorobenzene
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Manganese
Mercury
Methylene chloride
Naphthalene
Nickel
N-NjUpsodiphenylamine
Phehanthrene
Pheapl
Pyrene
Selenium
Sliver
Tetrachloroethene
Thallium
Tin
Toluene
Total PCBs
Trichloroethene
Vanadium
Xylenes, Total
Zinc

' ':..': vv '•• .'•'

•'.':' .'&["'.: 'f. '•'• .

\^<%&>\:iV::S^Uipi;:<-
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

' • "• < .•*;''• .• •'

riiftnberbf
•K'd«te>t«^

8
3
4
3
1
1
11
2
11
3
11
4
10
1
6
1
3
1
2
1
1
3
5
7
1
6
3
11

• '•/:-.:"Vj '•';•'••'••''•'.'

life
4.03E+00
9.06E+00
3.33E+02
1.61E+02
7.14E-01
1 .36E+02
2.32E+04
5.77E+02
3.86E+03
2.03E+00
6.34E+00
5.67E+02
1 .77E+03
1 .OOE-07
3.53E+02
4.22E-01
2.22E+02
2.00E+00
2.65E+01
5.65E+00
1.00E+00
5.50E+01
2.28E+01
2.73E+03
1.00E-02
3.23E+01
1.48E+01
4.74E+03

• . ' . • • - . ' - > ' ' . ' - - • ' • • : .

H/iaklhium;
•; :::; :bet<*e«ea:/''S
' Concehlratlon^i-&#ift-^.

2.57E+01
1.28E+01
1.33E+03
4.83E+02
7.14E-01
1.36E+02
8.45E+04
1.15E+03
3.65E+04
3.90E+00
5.56E+01
2.27E+03
1.51E+04
1 .OOE-07
2.11E+03
4.22E-01
6.64E+02
2.00E+00
4.40E+01
5.65E+00
1.00E+00
1.11E+02
7.65E+01
1.80E+04
1.00E-02
9.50E+01
2.36E401
3.95E+04

Essential
Nutrient
:̂(feN)r :̂

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

SubsurtacVSbli
Background (BK)

•',;.poncentr«te%!;
NO
ND

8.40E-02
ND
ND
ND

3.33E+04
1.42E+02
8.00E+02
5.61 E-02
2.80E-03

ND
3.73E+01

ND
ND
ND
ND
ND

1.39E+00
ND
ND
ND
ND
ND
ND

6.80E+01
ND

6.41E+02

&?&
Max>BK?

•-

Yes
--
--
--

Yes
Yes
Yes
Yes
Yes

--
Yes

--
-
--
--
--

Yes
••
--

-•

--
Yes

••
Yes

3pS
mm

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

;; ;f|i&;tlirJJ;->
.ConstrubtlbH >
iiWWfe^wpitoa;
iMM^

2.30E+03
5.80E+01
8.20E+04
8.20E+04
2.60E+00
1.70E+02

NA
7.50E+02
8.70E403
6.10E+01
3.40E+01
8.20E+03
4.10E+03
2.50E+04
6.10E+06
1.20E+05
6.10E+04
1.00E+03
1.00E+03
2.80E+01

.60E+02

.OOE+05
4.20E+01

.OOE-fOO

.20E+01

.40E+03
4.10E+02
6.10E+04

?':.;;-|;y.'::i;j.̂

IsMaJoCW
W&&A:

No
No
No
No
No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

•.'."',:/;-.'; :;•/ ..••>::: .- :

^•.•i},Vi:X^--:'r-:
•:':}-'̂ V,!A/''.:> .. ; .-.•:
'^i':iS:':,-y-;'!.!:h
•.$;;&•.»!,<;•&*•
•&:tt:&ii'£A<-:-'-'K't
•fiî pff^^-''^dim&x

No
No
No
No
No
No
No

No-Avg<Tler 1
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

•!• •"•' •.'• • :'•*•'.'•'*-"!*' '
.*";;.• £--.':>$£ i ty .?-'-•

îlf̂ m^«siWi-:
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
>DCcw FALSE
>DCcw

<DCcw
>DCcw

<DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw

cons/ 'on worker subsoil screen.xls\H
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Table T-7
Suburface Soil - Industrial TACO Screen
Site I - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

. - ' . " • • ' • - • . . > . ' • ' >-••'. ' v :

Constituent ;>: ̂ ,:-;. , J;-, ..
1,1,1-Trichloroethane
1 ,2,4-Trichlorobenzene
1.2-Dlchlorobenzena
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Butanone (MEK)
2-Methylnaphthalene
4,4'-DDD
4,4'-DDT
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acenaphlhene
AcolCfie
AlunMnum
Antfoicene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzoic acid
Beryllium
bis(2-ethylhexyl)phlhalate
Butylbenzylphthalate
Cadmium
Chlorobenzeno
Chromium
Chrysene
Cobalt
Copper
Cyanide, Total
Dibenzofuran
Oiethylphthalate
Di-n-butylphthalate
Ethylbenzene
Fluoranthene
Fluorene

: '̂; tinitav
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

2
8
6
2
8
1

15
7
2
1
1
2
1
16
16
2
3
9
10
10
2
1
2
1
1
7
1
7
12
14
2
7
8
3
1
1
8
10
3
3

, Mean .
1.06E+00
1.40E+03
8.29E+01
4.45E+01
2.55E+02
9.00E+00
6.86E+00
3.85E+01
1.82E+01
4.31 E+00
4.32E+01
2.08E+00
1.40E+01
6.66E+00
4.17E+03
1.13E+02
2.23E+03
6.56E+00
9.83E+02
3.81E+00
4.59E+00
2.47E+00
1.70E+01
6.21 E+01
1.53E+03
3.49E+01
1.39E+02
5.57E+00
3.47E+01
7.61E+01
4.78E+00
3.89E+01
2.98E+02
1.06E+03
5.59E+00
1.69E+01
3.71E+01
4.65E+00
7.69E+01
1.49E+01

Maximum
Detected

Concentration:::-;...;(M«j).;V.'.:;
1.69E+00
8.26E+03
3.24E+02
7.01E+01
1.84E+03
9.00E+00
1.69E+01
1.69E+02
2.97E+01
4.31 E+00
4.32E+01
4.16E+00
1.40E401
1.69E+01
1.35E+04
2.03E+02
6.66E+03
1.40E+01
3.60E+03
2.41E+01
6.72E+00
2.47E+00
3.24E+01
6.21E+01

.53E+03

.31E+02

.39E+02

.30E+01

.27E+02
7.31E+02
5.69E+00
1.40E+02
6.30E+02
3.18E+03
5.59E+00
1.69E+01
2.03E+02
1.51E+01
2.03E+02
3.54E+01

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
. Background (BK)

Concentration •
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.10E-02
2.03E+04

ND
2.40E+00
1.74E+01
3.73E+02

ND
5.20E-02

ND
ND
ND

1.27E+00
ND
ND

6.87E+00
ND

3.27E+01
8.40E-02
1.39E+01
1.55E+02

ND
ND

1.85E-01
ND
ND

8.40E-02
ND

Is
Max>BK?

--
--
--
--
--

--
•-
--
•-
--
--
--

Yes
No
-•

Yes
No
Yes

--
Yes
--
--
--

Yes

--
Yes

--
Yes
Yes
Yes
Yes

--
-

Yes
-

Yes
-

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Tacptlei-i
Construction

: Worker Direct
Contact (DC)

Concentration
1.20E+03
9.20E+02
3.10E+02
3.10E+02
3.40E+02
6.10E+02
2.80E+04
8.20E+03
5.20E+02
1.00E402
8.20E+02
2.90E+03
1.20E+05
1.00E+05
1.00E+05
6.10E+05
8.20E+01
6.10E+01
1.40E+04
2.10E+00
1.70E.402
1.70E+01
1.70E+02
8.20E+05
4.08E+02
4.10E+03
9.30E+02
2.00E+02
1.30E+00
4.10E+03
1.70E+04
1.20E+04
8.20E+03
4.10E+03
5.10E+03
2.00E+03
2.30E+03
5.80E+01
8.20E+04
8.20E+04

l9MaX>CW
:•:• ,M>:

No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

;̂ '̂b<$cir:-'
No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Reason :—:X:.'v;.
<DCcw

>DCcw
>DCcw

<DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
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Table T-7
Suburface Soil - Industrial TACO Screen
Site I - Historical Subsurface Soil Data

ENSR International
Page 2 of 2

'•^^•.':'.^v^^.^T:--',^
^xV'^'^'^v^^
6<ii|«riiu*iii:!::̂ :;̂ :;(̂ i|;
Hexachlorobenzene
Hexachloroethane
Iron
Lead
Manganese
Mercury
Methylene chloride
Naphthalene
Nickel
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanlhrene
Phenol
Pyrene
Seletilum
TetSihloroethene
Tin
Toluene
Total PCBs
Toxaphene
trans-1 ,2-Dichloroethene
Trichloroelhene
Vanadium
Xylenes, Total
Zinc

i:Sfi>:
;
v '. : "".',': f''".;',i ''''•'• \ 't-

•i- ';:'•••£$&•$<:
:. ••,;;:x-;rtv«j;-•̂•SMil

mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

^Uftibor of'
•,v;tJ«jefet«l.

7
1
16
15
1
5
16
7
12
2
1
5
2
4
1
5
9
11
5
1
1
2
7
10
16

. '•','. ;.'•'';:.;•'.,.,' .!••'

;v ;̂:J:f;|;;<

"':':.;:M«iiE
2.58E+02
3.01 E+00
1.17E+04
2.06E+03
9.80E+01
1.70E+00
1.52E+00
9.81 E+01
3.35E+02
7.31 E401
1.92E+02
3.43E+01
2.11E+01
1.96E+01
1.32E+03 j
2.57E+00
1.92E+01
1.13E+01
1.81E+02
4.93E+02
3.00E-03
2.23E+00
1 .07E+02
4.96E+00
6.24E+02

v •:•'. Maximum^-
^••vDetteUid';::"
^{Concentration
;C;;̂ J;XMa*)r̂ :;: ;

1.27E+03
3.01 E+00
4.15E+04
2.33E+04
9.80E+01
3.20E+00
6.77E+00
5.15E402
2.41E+03
1.00E+02
1.92E+02
1.02E+02
2.70E+01
4.93E+01
1.32E+03
5.27E+00
5.50E+01
7.79E+01
3.43E+02
4.93E+02
3.00E-03
3.81 E+00
5.53E+02
1.92E+01
6.33E+03

Essential
Nutrient

\®ftoe»i:
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
BackgroJirjaXBk):
iOohbintrafliiirii;:

ND
ND

3.33E+04
1.42E+02
8.00E+02
5.61 E-02
2.80E-03

ND
. 3.73E+01

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.80E+01
ND

6.41E+02

•JlSii:̂ ?
Max>BK?

--

Yes
Yes
No
Yes
Yes

--
Yes

--

--

-•
--
••
--

-•
Yes

Yes

S'&i*)
aW

No
No
Yes
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

|||gj|i||
Construction '•
Work«rDlr*Ct

2.60E+00
2.00E+03

NA
7.50E+02
8.70E+03
6.10E+01
3.40E+01
8.20E+03
4.10E+03
2.50E+04
5.20E+02
6.10E+05
1.20E+05
6.10E+04
1.00E+03
2.80E+01
1.00E+05
4.20E+01
1.00E+00
1.10E+02
3.10E+03
1.20E+01
1.40E+03
4.10E+02
6.10E+04

.v V'-'A.^V. \
•'••"• V •'iTiy5'v" '' '*s-^¥fe-\.>vife; •%%***$v.m»..i&>,-4 '̂' '•••••lsMiu(>C\N
mW&)&-'-
rliiViY ¥""'''

Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No

:"7--"''- ?: ••''• '' :: • • - " • ' • •
' '?: 'i' .' •' ' *^?t: — :.-':' i v

'••:'.;"' ' ••-• '-•"'- -• . '• ' ' • ' ' • • ••
^..••f:-.-.-:.'':. .'. .-'„ ••'•• .'..''• .•:/

lifelil
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No

•l*$'&'K>-v.::'-< '•'-.Mifc;;«.t"<'j':.c::'..V:',v*$v?fA-.£#;-;;
'iSiSiRI!
>DCcw

<DCcw
EN

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
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Table T-8
Suburface Soil - Industrial TACO Screen
Site L - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

• ' • • • ' . . ' • • : ife->':'
Con9tltuehty'-.,;,;Vv.;;.\hp;' ,-
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trlchlorophenol
2,4-Dichlorophenol
2-Butanone (MEK)
2-Chlorophenol
2-Methylnaphthalene
3&4-Melhylphenol (m&p-cresol)
4-Chloroaniline
4-Melhyl-2-pentanone (MIBK)
4-Melhylphenol
Acenaphthene
Acerlaphlhylene
Acejone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzo(k)lluoranthene
Benzoic acid
bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide, Total
Dibenzoturan

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
,,• Detects" \i-

3
4
1
9
1
2
3
3
6
4
6
4
5
3
1
6
11
3
1
10
15
5
4
3
3
1
1
2
6
1
6
6
8
3
10
4
7
10
1
2

.'•\M*»ni;^
5.25E+01
3.50E+00
4.30E+00
2.34E+01
1.50E+00
6.70E+00
3.34E+00
1.59E+00
1.42E+00
1.43E-01
9.87E+01
7.30E-02 '
3.40E+00
1 .OBE+00
2.80E-01
1.01E+00
5.80E+03
1.46E+00
3.20E+01
5.36E+01
3.00E+02
2.01 E+00
2.46E+00
1.80E+00
1.88E+00
2.70E-02
4.60E+00
1.62E+00
9.21 E-01
5.40E+00
8.03E+00
2.81 E+04
1.25E+00
6.80E+00
1.16E+01
2.20E+00
7.70E+00
9.27E+01
4.60E-01
1.52E400

'. Maximum
Detected

Concentration
'-: ; ;..(MaX)::My,.;:

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
1.90E-01
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E+00
1.28E+04
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
5.40E+00
2.70E-02
4.60E+00
3.20E+00
2.20E+00
5.40E+00
4.20E+01
7.55E+04
5.30E+00
2.03E+01
2.70E401
8.20E+00
9.00E+00
3.08E+02
4.60E-01
3.00E+00

Essential
Nutrient
(EN)?;

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Subsurface doll
Background (BK)
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.10E-02
2.03E+04

ND
2.40E+00
1.74E+01
3.73E+02

ND
5.20E-02

ND
ND

6.80E-02
ND
ND
ND
ND

6.87E+00
1.61 E+04

ND
ND

3.27E+01
8.40E-02
1.39E+01
1.55E+02

ND
ND

': :: is • ' • • ; •
Maxi>BK?

--
--
--

--
--

-•

-•

-•

-•
Yes
No
--

Yes
Yes
Yes

•-
Yes

No
--

-•
Yes
Yes

--
No
Yes
No
Yes

••
--

•.P*ti^.
EN/BIO

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No

TacoTleri
CoHstructlon
Worker Direct.
^o'riUî tJC)

Concentration
9.20E+02
3.10E+02
3.10E+02
3.40E+02
5.40E+02
6.10E+02
2.80E+04
1.00E+04
8.20E+03
1.00E+05
8.20E+02
2.90E+03
1.00E+05
1.20E+05
1.20E+05
1.00E+05
1.00E+05
6.10E+05
8.20E+01
6.10E+01
1.40E+04
2.10E+00
1.70E+02
1.70E+01
1.70E+02
6.10E+04
1.70E+03
8.20E405
4.10E+03
9.30E+02
2.00E+02

NA
1.30E+00
7.60E-01
4.10E+03
1.70E+04
1.20E+04
8.20E+03
4.10E+03
5.10E+03

l8fviax>CW
\7»c?o

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No

^^bp î-'y
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Yes
No
No
No
No
No
No
No
No
No
No

Yes
Yes
No
No
No
No
No
No

'̂ •:. •;' ; : .
bVi'; '••'.•••

Reason
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

construction worker subsoil screen.xls\L
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Table T-8
Suburface Soil - Industrial TACO Screen
Site L • Historical Subsurface Soil Data

ENSR International
Page 2 of 2

cbn*Htu'i(in \̂ !;':^;-x:i-:--':i
Dielhylphthalale
Di-n-bulylphthalate
Ethylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloroelhane
lndano(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Methylene chloride
Naphthalene
Nic®
Pentachlorophenol
Phenanthrene
Phenol
Potassium
Pyrene
Toluene
Total PCBs
Vanadium
Xylenes, Total
Zinc

' • . • • ' • . - . ' . • : : '."•' .'( .

llui*,̂
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

2
4
1
4
2
1
1
2
11
13
6
11
7
5
4
10
4
5
5
6
4
7
2
9
4
11

'' - ,'.*.'. .-.•:,-; ' ;.

v'vMeani:'̂ ;
6.55E-01
1.28E+00
4.00E-02
4.27E+00
2.54E+00
4.80E+00
4.90E-02
1.51E+00
9.96E+03
7.46E+01
4.91 E+03
2.19E+02
3.09E-01
4.89E-01
2.02E+00
3.78E+02
3.17E+01
5.18E+00
8.77E+00
1.31 E+03
5.96E+00
6.65E+01
2.58E+02
3.23E+01
3.10E+00
5.34E+02

•Maximum
ffi ':?0e: titled •" •,'

Cdhcentratlon
:̂ .:(M»<)--:

1.00E+00
2.78E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
2.40E404
6.64E+02
9.44E+03
7.82E+02
1.80E+00
2.28E+00
7.30E+00
2.39E+03
5.82E+01
2.30E+01
1.60E+01
2.28E+03
2.30E+01
4.00E+02
5.00E+02
1.31E+02
1.10E+01
4.24E+03

Essential
Nutrient

4,(ENJ?
No
No
No
No
No
No
No
No
Yes
No

Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

Subsurface SOU
Backgr6UnV(BK)

,:/:6i>h«iHi(iî jllV';,'
1.85E01

ND
ND

8.40E-02
ND
ND
ND
ND

3.33E+04
1.42E+02
9.33E+03
8.00E+02
5.6 IE-02
2.80E-03

ND
3.73E+01

ND
ND
ND

4.20E+03
ND
ND
ND

5.80E+01
ND

6.41 E+02

V- $??•
Max>BK?

Yes
--
•-

Yes
-•

--

No
Yes
Yes
No
Yes
Yes

--
Yes

--
••
--

No
--

--
Yes
--

Yes

p^f

•tf&fc-en/Bio
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

î-ftcî iitei
*:$afiSttU*pH;:'

Worker direct

2.00E+03
2.30E+03
5.80E+01
8.20E+04
8.20E+04
2.60E+00
2.00E+03
1.70E+02

NA
7.50E+02

NA
8.70E+03
6.10E+01
3.40E+01
B.20E+03
4.10E+03
5.20E+02
6.10E+05
1.20E+05

NA
6.10E+04
4.20E+01
1.00E+00
1.40E+03
4.10E+02
6.10E+04

isMafecvj
i'o|̂ v;:

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No

•; "•'?'-&':''. ^' /''•'?•.';''':

l^fawx^
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No

' ' • ' . " • - - • V ' •'•'. ; • • " . • "
• ' • '.: '.*.* '•'- '• .• •,' ' ' : '1 •,,"•.•;-,'.' , • ' . • ' ' ' ' . - ;

^•;ffr &,<-Ok
•\?»J:"'>VS-' * \ •* -f'j£VA> f,

Miiffi*
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

EN
<DCcw

EN
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
<DCcw

>DCcw
>DCcw

•cDCcw
<DCcw
<DCcw

cons ion worker subsoil screen.xls\L
June 1, 2001
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Table T-9
Comparison ol Groundwater Dala to TACO Tier I Screening Criteria
Construction Worker

ENSR International
Page I ol 4

• • /

Constituent :'
Site Q • TCLP
2.4-D
Barium
Cadmium
Lead
gamma-BHC (Llndane)
1 ,4-Dlchlorobenzene
2,4,6-Trichlorophenol
2-Methylphenol (o-cresol)
3&4-Melhylphenol (mSp-cresol)
2&3&4-Methylphenol (o«m«p-cresol)
Nitrobenzene
Penlaohlorophenol
2 Bulanone (MEK)
Benzene
Chlorobenzene
Telrachloroethene
Trlchloroethene

Sit* Q - Leachate
1,1-Olohloroethene
1 ,2,4-Trichlorobenzene
1,2-Dlchloiobenzene
1,4-Dlchlorobenzene
2.4,5-T
2-Chlorophenol
2-Melhylphenol (o-Cresol)
3-Mothylphenol/4-Melhylphenol(m8p-
Cresol)
4-Melhyl-2-penlanone (MIBK)
Acetone
Aldrin
alpha-BHC
Aluminum
Antimony
Arsenic
Barium
Benzene
Cadmium
Calcium
Chlorobenzene
Chloroform
Chloromelhane
Chromium, total
ds/lrans-1.2-Dlchlofoelhene
Cobalt
Copper
Ethylbenzene
Iron
Lead
Magnesium
Manganese
Melhylene chloride
Molybdenum

—

Summary Statistic*

Number of
Samples

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

1
1
1
1
1
1
1

1
1

t
t

Number
ofDltott

3
4
1
2
t
3
2
2
2
2
3
1
1
3
3
3
4

1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1

Average
.<rtifl/L)

1.32E+01
2.94E400
675E-02
609E+00
2.00E-03
1.10E-01
1.27E400
3.15E-02
6.73E-02
8.30E-02
3.96E-02
4.63E-01
8.75E02
204E01
824E-01
4.39E-02
2.45E-02

4.80E-03
4.40E-02
2.80E-OI
2.20E-OI
3.60E-01
1.10E4HO
2.00E-01

1.40E400
9.30E-01
7.30E01
2.30E-04
5.40E-04
1.20E01
6.00E-03
1.90E-02
7.30E-0!
8.80E-01
380E03
7.20E402
280E-.00
320E-02
260E-02
6.10E-01
1.90E»00
1.40E400
3.60E-03
1.20E-01
2.80E402
3.30E-03
7.70E401
4.90E400
1.30E-02
9.90E-02

Maximum
(MAX)

Detection
(rtig/L)

5.00E401
5.30E400
120E-01
2.40E401
420E-03
2.15E-01
4.95E400
6.20E-02
1.35E-01
1.85E-01
7.35E-02
1.10E400
120E-01
6.00E-01
2.70E400
1.30E-01
7.90E-02

4.80E-03
440E-02
2.80E-01
220E-01
3.80E-01
1.tOE*00
200E-01

1.40E»00
9.30E-01
7.30E-01
2.30E-04
5.40E-04
120EOt
6.00E03
1 .90E-02
7.30E-01
880E-01
3.80E-03
720E402
280E+00
320E-02
2.60E-02
6.10E-01
190E*00
t.40E<00
3.60E-03
1 20E-01
2.80E+02
3.30E-03
7.70E*01
4.90E«00
1.30E-02
990E-02

COPC Selection- Chtonlo Exposure Screen •• '

. l»
Constituent
•nEiNnllii

Nulrlwit
(EN)?

No
NO
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
NO
NO
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No

Background
(BK)

Concentration
(mtjfl.)

ND
6.17E-01

ND
ND

t.OtE-05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

4.20E-04
ND
ND

ND
ND
ND
ND
ND
ND
ND

1.17E-02
6.17E-01

ND
ND

427E»02
ND
ND
ND
ND
ND

1.14E-02
ND
ND

220E*01
ND

9.23E«01
1.75EtOO

ND
ND

ItMiooBK?

-•
Yes

Yes

--

••

Yes

Yes
Yes

Yes

Yes

Yes

No
Yes

Pan
EN/BK?

No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No

TACO Class II
Groundw«ter .
Criteria (mg/L)

350EOI
2.00E400
5.00E-02
1.00E01
1.00E-03
375E-01
320E-02
3.50E-01
3.50E-01
3.50E-01
3.50E-03
5.00E-03
190E+00
250E-02
S.OOE-01
2.50E-02
2.50E-02

3.50E-OZ
7.00E-0)
1 50EtOO
3.75E-01
3.60E-01
1.75E-01
350E-01

3.50E01
I.60E01
7.00E-Ot
2.00E-04
t.50E-04
360E*01
2.40E02
2.00E-0)
2.00EtOO
2.50E-02
5.00E-02

NA
500E-01
t.OOE-04
1 50E-03
1 OOE»00
200E01
1.00E»00
6.50E-01
I.OOE-tOO
5.00E*00
1 OOEOI

NA
I.OOEtUI
5.00E-02
1.80E-Ot

;:i*.M«toi':
Clan II?

Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes

No
No
No
No
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
No
No
No
No
Yes
No

Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No

No
No
No

COPC?

Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes

No
No
No
No
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No

Reason

>Tler t
>Tler 1
>Tler 1
>Tler 1
>Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tler 1
>Tler 1
>Tler 1
<Tler 1
>Tler t
>Tler 1
>Tler 1
>Tler 1

<Tler 1
<Tler
<Tlei
<Tler
>Tler
>Tler
<Tler

>Tler
>Tler
>Tler 1
>Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
>Tler 1
<Tler t

EN
>Tler 1
>Tler 1
>Tler 1

_ <Tler1
>Tler 1
>Tler 1
<Tler 1
<Tler 1

EN
<Tler 1

EN
<Tler 1
<Tler 1
<Tlet 1

Short-Term Ex

100 Time* TACO
'; ClaMII
Onundwatar
Crttsrla(mjA)

3.50E«01
2,OOE*02
5.00E+00
LOOEtOI
1.00E-01
375E401
3.20E+00
350E+01
3.50EtOt
3.50E-.01
3.50E-01
S.OOE-01
1.90E«02
2.50E+00
S.OOEtOI
250E+00
2.50E+00

3,50E»00
7006»01
1.SOE402
3.75E401
3.60E401
1.75E401
3.50E401

3.50E401
1.60E+01
7.00E401
200E-02
1.50E-02
3.60E403
2.40E400
200E40I
2.00E+02
2.50E400
5.00E400

NA
S.OOE401
1.00E-02
I.50E01
1.00E402
2.00E401
1.00E402
6.50E+01
I.OOE402
S.OOE402
1.00E401

NA
1.00E403
5.00E400
1.BOE401

osure Screen

l»Averatje>
100'CI4««ll7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No

No
No
No

construction wotkor gw screen.xls\cw
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Table T-9
Comparison ol Groundwalei Data lo TACO Tier I Screening Criloria
Construction Worker

ENSR International
Page 2 of 4

. ; • - . ' . • • . ' " , ! . . ' - . , • ' - ' • ' -

- -', . ' .• ' '• • , . • • . ; ' • ' - ,.:'^yk;.^:-7:,T:;';-;
CorfitttU»ni.vK,,:> ,̂ •> :;.,v.\N •':•••'
Naphthalene
Nickel
Penlachlorophenol
Phenol
Potassium
Selenium
Sodium
Tetrachloroelhene
Tin
Toluene
Total TCDD-TEQ

Total Polychlorlnaled Biphenyls (PCBs)
Trichloroethene
Vanadium
Vinyl chloride
Xylenes (Total)
Zinc

Site H • TCLP
2,4-0
Arsenic
Cadmium
Lead
1 ,4-Dichlorobenzene
2,4,5-Trlchlorophenol
2,4.8-Trichlorophenol
2 Melhylphenol (o-cresol)
3&4-Melhylphenol (mSp cresol)
2&3&4-Melhylphenol (o&m&p -cresol)
Hexachlorobenzene
Penlachlorophenol
Benzene
Chlorobenzene
Telrachloroelhene
Trichloroelhene

Site I • TCLP
2,4-D
Barium
Cadmium
Lead
t ,4-Dichlorobenzene
2,4,5-Trlchlorophenol
2,4.6-Trichlorophenol
2,4-Dlnltrololuene
2-Methylphenol (o cresol)
3&4 Melhylphenol (mftp-cresol)
?&3&4-Melhyiphenol (o&m&p-cresol)
Nitrobenzene
Penlachlorophenol
Pyridine
Benzene
Chlorobenzene

<•>

Summary Siatletlc* .

Number ot
Samples ..

1
1
1
i
l
t
1
1
1
1
t

1
t
I
t
t
1

s
5
5
5
5
S
5
5
5
5
5
5
5
S
5
5

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Nunibtr
otD«(»et«

1
t
t
1
t
t
i
1
1
t
t

t
i
1
1
t
t

2
1
3
3
2
1
t
2
2
2
1
2
2
2
2 .
2

1
1
2
3
3
1
1
1
1
2
2
t
3
1
3
3

'.' •'; • ; ,••.

AVtrag*
.̂ <WWJ&.

t.OOEtOO
1.90E-02
7.60E»00
i.eoE«ot
2.80E*01
7.40E-03
2.10E-t02
9.90E-02
1.60E-02
3.00E-01
6.77E-08

5.40E-03
3.40E-01
6.20E-01
1.60E-01
1.80E-01
1.80E*00

9.29E-02
1.70E-01
4.52E»00
8.19E«00
3.55E-01
2.00E-02
3.02E-02
2.73E-02
1.12E-01
1.25E01
1.80E-02
1.74E-01
523E-01
8.46E-01
1.65E-02
4.60E-03

4.44E-02
1.50E+01
2.64E-Ot
2.81E»00
5.99E-01
3.69E-OI
I.35E-02
2.83E-02
1.40E-02
7.58E-02
808E-02
1.30E-02
1296*00
120E-02
1.82E-01
2.82E»00

Maximum
(MAX)

Detection
(inW

1.00E«00
1.90E-02
7.80E«00
1.60E401
2.80E+01
7.40E-03
2 10E+02
9.90E-02
1.80E-02
3.00E-01
8.77E-08

5.40E-03
3.40E-01
8.20E-01
1.60E-OI
1.80E-01
1.80E.OO

4.20E-01
4.50E-01
2.20E+01
4.00E401
I.eOEtOO
2.00E-02
5.10E-02
5.50E-02
4.80E-01
5.40E-01
1.80E-02
4.50E-01
250EtOO
2.70E«00
330E-02
6.40E-03

1.40E-01
S.85E«01
7.85E-OI
880E400
I.SOEtOO
1.40E400
1.35E-02
3.80E-02
1.40E-02
1.40E-01
160E-01
1.30E-02
380E«00
120E-02
5.10E-01
890EtOO

• : . - : • ;: : COPC Selection- Chronic Expo»ur«S«f.«n

la
Ck>n«tlluent
anE«»tnUal

Nutrient
(BN)7

No
No
No
No
Yes
No
Yes
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
NO
No
No H
No
No
No
No
No
No
NO

NO
NO
No
No
No
NO
NO
No
NO
No
No
No
No
No
NO
No

Background
(»K):

Concentrator!
^.^•"WK

ND
1.30E-01

NO
ND

I.23E*02
ND

1.30E+02
ND
ND
ND

S.02E-10

ND
ND
ND
ND
ND
ND

ND
1.17E-02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

ND
6.17E-01

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I»M»»BK?

No

No

Yes

••
--

Yes

-

-•

Yes

••

-

Yes

P**$
ewflk?

No
Yes
No
No
Yes
No
Yes
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
NO
NO
No
No
No
No
No
No
No
No
No
No
NO
No
No

TACOClM.ll
Orounawaler

;0HW*(«i(»i)i;,
3.90E-02
2.00E*00
S.OOE-03
1.00E-01

NA
S.OOE-02

NA
2.50E-02
2.20E+OI
2.50E+00
300E-08

2.SOE-03
2.50E-02
4.90E-02
t.OOE-02
t.OOEtOt
t.OOE«01

360E-OI
2.00E-01
5.00E-02
1.00E-OI
3.75E-01
3.SOE-IOO
320E-02
3.50E-01
3.50E-01
350EOI
300E-04
5.00E-03
250E-02
5.00E-Ot
2.50E-02
250E-02

3.50E-01
2.00E»00
5.00E-02
1.00E-01
3.7SE-01
350E+00
3.20E-02
200E-OS
350E-01
350E-01
3.50EOI
350E-03
500E03
3.60E-02
250E-02
500E-OI

•'\iH»i>

•«i««:H*
Yes
No
Yes
Yes

No
-

Yes
No
No
Yes

Yes
Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No
Yes
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes

11
Yes
No

Yes
Yes
No
No
No
Yes
No
No
Yes

Yes
Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No
Yes
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes

•;''.;''.• '.;,• -.'. •••
:"''•' : '•• • "... ' :'

iV j-'.RWwott ''..*"
>Tler t
<Tler 1
>Tler 1
>Tler 1

EN
<Tler t

EN
>Tler 1
<Tler t
<Tler t
>Tler t

>TleM
>Tler t
>Tler t
>Tler t
<Tler 1
<Tler t

>Tler t
>Tler 1
>Tler 1
>Tler 1
>Tler 1
<Tler 1
>Tler 1
<Tler 1
>Tler 1
>Tler 1
>Tler 1
>Tler 1
>Tler 1
>Tler 1
>TI« 1
<Tler 1

<Tler t
>Tler 1
>Tler 1
>Tler t
>Tler 1
<Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tler 1
>Tler 1
>TI«r 1
<TI«r 1
>TI«r t
>Tler t

Short'Tef m Ex

100 Time* TACO•.-•.•-••-•d(ii*iiiv..--;
QrouridweWr-

!Crtt»itt(l»ir1.rt
3.90E+00
200E*02
5.00E-01
1.00E«01

NA
5.00E+00

NA
2.50EtOO
2.20E»03
250E+02
3.00E-06

260E-01
2.50E*00
4.90E«00
1.00E*00
1.00E+03
1.00E+03

3.50E«Ot
2.00E+01
S.OOE-tOO
1.00E«01
3.75E-t01
3.50E+02
320E+00
3.50E+01
3.50E*01
360E*01
3.00E-02
S.OOE-01
2.50E«00
S.OOE-tOt
2.50E+00
2.50E+00

3.50E«01
2.00E+02
S.OOEtOO
1.00E«01

, 3.75E+01
3.50E+02
320E+00
2.00E-03
3.50E+01
350Et01
3.50E+01
3.SOE-01
S.OOE-Ot
3.60E«00
2.50E400
S.OOElOl

>o«ur* Screen

i&$:?M&.:'llAvemg«>
;i(»*ciu îiM

No
No
Yes
Yes

--
No

No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
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Table T-9
Comparison ot Groundwater Data to TACO Tier I Screening Criteria
Construction Worker

ENSR International
Page 3 of t

H

CTIcn

Constituent " .
Chlorolorm
Tetrachloroethene
Tiichloroelhone

Site 1 • Leachale
1.1.1-Trichloroelhane
1,1,2-Trichloioelhane
1,1-Diohloroethane
1.1-Dichloroethene
1 ,2.4-Trictilorobenzene
1 ,2-Dichlorobenzene
1,4-Dlohloiobenzene
2,4,6-Trlohlorophenol
2.4D
2.4-Dlchlorophenol
2-Chlorophenol
2-Melhylphenol (o-Ctesol)
3-MethylphenolM.Molhylphenol (m&p-
Cresol)
4-Methyl-2-pentanone (MIBK)
Acetone
Aldrin
alphaBHC
Aluminum
Arsenic
Barium
Benzene
Benzo(a)anlhracene
bis(2-Elhylhexyl)phtnalate
Calcium
Chlorobenzene
Chloroform
Chromium, lolal
Chrysono
ds/lrans- 1 ,2-Dlcliloioelhena
Cobalt
Copper
Cyanide
della-BHC
Oleldrln
Ethylbenzene
Heplachlor
lleptacnlor epoxlde
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Melhylone chloride
Molybdenum
Naphthalene
Nickel
Penlachlorophenol

Summary Statistics

Number ot
Samples

4
4
4

1
1
1
1
1
1
1
1
1
t
t
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
t
1
t
1
1
1
1

Number
ol Detect*

1
1
3

1
t
1
1
1
t
1
1
t
1

Average
(lust)

7.33E-01
8.00E02
3.00E-03

1 30E40I
380E-02
370E400
480E-01
320EtOO
5.60E-01
9.90E-01
t.30E«00
1.30EtOO
2.60E*00
4.60E-OI
2.10E-01

6.30E-01
1.60E400
I.20E401
1.90E-04
250E-03
3.30E+00
3.10E-02
t.OOEtOO
6.90E-01
220E-02
3.00E-02
8.30E401
9.50E-01
2.60E-02
5.50E-02
2.30E-02
1.50E401
2.00E-02
4.70E-02
t.30E-02
190E-03
I.50E03
8.80E02
2.50E03
1.30E-03
2.30E+01
S.80E-01
1.60E«Ot
7.10E-OI
3.40E*01
1.80E-02
1.40E-02
4.50E-03
2.50E400
1.30E400
6.30E400

Maidmum
(MAX)

Detection
(mall)

2.90E400
2.90E-01
630E-03

1 30E40I
3.80E-02
3.70E»00
480E-01
320E400
5.60E-Ot
9.90E-01
1.30E400
1.30E+00
2.60E400
4.60E-OI
2.10E-01

8.30E-01
1.60E<00
1.20E401
1.90E-04
2.50E-03
3.30E400
3.10E-02
t.OOE-tOO
6.90E-01
220E-02
3.00E-02
8.30E401
9.50E-01
2.60E-02
550E-02
2.30E02
1.50E*01
2.00E-02
4.70E-02
1.30E-02
1.90E-03
1.50E-03
8.80E-02
2.50E-03
t.SOE-03
230E+01
5.80E-OI
l.SOEtOt
7.10E-01
340E+01
1.80E-02
t.40E-02
4.50E-03
2.50E-tOO
t 30E-tOO
6.30E+00

COPC Selection • Chronic Exposur* Soratn

Is
Constituent
in Eswntlal

Nutrient
(EN)?

No
No
No

No
No
No
No
No
No
NO
No
No
No
No
No

No
No
No
NO
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
NO
NO
Yes
No
Yes
No
No
No
No
No
No
No
No

Background
(OK)

Concentration
(rngfl.)

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

1.17E-02
6.17E-OI

ND
ND
ND

427E*02
ND
ND
ND
ND
ND

1.14E-02
ND
ND

125E-05
ND
ND

2.60E-05
2.68E-05
220E*01

ND
9.23E*OI
175E+00

ND
ND
NO
ND
ND

1 30E-01
ND

It Mtx> BK?

Yes
Yes

No

Yes

Yes

Yes
Yes
Yes

No
No

Yes
•-

Pass
EN/BK7

No
No
NO

No
No
No
No
No
No
NO
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No

TACO Clan II
Groundwater
Criteria (mg/L)

t.OOE-04
2.50E-02
250E-02

t.OOEtOO
5.00E-02
350E+00
3.50E-02
700E-01
1 50E+00
3.75E-01
3.20E-02
3SOE-01
2.10E-02
1.75E-01
3.SOE-01

3.50E-01
1.60E-01
7.00E-OI
200E04
1.50E-04
3.60E«Ot
2.00E-01
200E*00
250E-02
6.50E-04
6.00E-02

NA
S.OOE-Ot
1.00E-04
t.OOE^OO
750E-03
200E-01
I.OOE*00
650E-01
6.00E-01
I.50E-04
1.00E-04
1 OOEtOO
200E-03
1.00E-03
5 OOEtOO
lOOE-Ot

NA
I.OOE«OI
360E-02
1 OOE-02
5.00E-02
1 80E-01
3.90E-02
200E400
5.00E-03

'i*M*ic>
Claw II?

Yes
Yes
No

Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No

Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes

No
Yes
Yes
No
No
Yes
No
Yes

COPOt
Yes
Yes
No

Yes
No
Yes
Yes
Yes
No

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
Yes
Y«s
No

Yes
No
No
Yes
Yes
No
No
Yes
No
Yes

' , f

Reasen
>Tler t
>Tler 1
<Tler 1

>Tler t
<Tler t
>Tler 1
>Tler 1
>Tler 1
<Tler t
>Tler 1
>Tler t
>Tler t
>Tler t
>Tler t
<Tler 1

>Tler t
>Tler t
>Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tler 1
>Tler 1
>Tler 1
<Tler 1

EN
>Tler 1
>Tier 1
<Tler 1
>Tler 1
>Tler 1
<Tler t
<Tler 1
<Tler 1
>Tler t
>Tler 1
<Tler 1
>Tler t
>Tler t

EN
>Tler 1

EN
<Tler t
>Tler 1
>Tler 1
<Tler t
<Tler 1
>Tler 1
<Tler 1
>Tler t

Short-Term Exposure Screen

100 Time* TACO
CltMll

Ctroundwater
Critort. (msrl) ;

t.OOC-02
250E+00
2.50E+00

t.OOE«02
S.OOE*00
3.SOE402
3.50E<00
7.00E*01
t.SOE«02
3.75E*01
320E<00
350E+OI
2.IOE400
t.75E+01
350E40I

3.50E«01
I.eOEtOI
700E+01
2.00E-02
t.SOE-02
360E+03
2.00E«01
200E402
2 SOEtOO
650E-02
600F.400

NA
5.00E«Ot
1. OOE-02
1.00E«02
7.50E-01
2.00E40I
100E402
6.SOE«Ot
6.00E401
1.50E-02
1. OOE-02
t.OOE+02
200E-01
t.OOE-01
S.OOE«02
1.00E401

NA
100E403
360E«00
t.OOE«00
5.00E*00
I80E«01
3.90E<00
2.00E«02
5.00E-Ot

lsAverege>
lOO'ClMSH?

Yes
No
No

No
No
No
No
No
No
No
No
No
Yes
NO
No

NO
No
NO
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
Yes

construction worker gw screen.xls\cw
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Table T-9
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria
Construction Worker

ENSR International
Page 4 ol 4

- •:•'••'•• TJ ."''-• • ' . - . • .'•••-•• :;i;' «:
COnstltuWlt : , ,:.:.? , •.;: ' ! ',, ; ,; ;;-i; ;1< ,: ' i •'

Phenol
Potassium
Sodium
Telrachloroelhene
Tin
Toluene
Total TCDD-TEQ

Total Polychlorlnated Blphenyls (PCBs)
Trichtoroethene
Vanadium
Vinyl chloride
Xylenes (Total)
Zinc

Site L • TCLP
Arsenlo
Cadmium
1,4-Dlohlorobenzene
3S4-MelhyJpheno1 (m&p-cresol)
2&3&4-Methylphenol (o&m&p-cresol)
Penlachlorophenol
Pyridine
Chlorobenzene
Telrachloroelhene
Trlchloroelhene

•.'•'-

w

•.". .- . . SumiMr

Number oj

4
4
4
4
4
4
4
6
6
6

, NUmbtf
ofO«t*eu

1
3
2
1
1
1
2
2
6
6

v Statistics ,.-;.. :

ilr
6.70EtOO
6.40E*00
6.30E401
250E-02
1.20E02
430EOI
3.07E-07

1.08E-01
6.20E-OI
4.80E-02
1.00E-01
1.30E-01
3.SOE-01

273E-OI
1.60E-01
253E-01
6.63E-02
6.63E-02
1.3IE-01
1.69E-01
I.32E-02
3.48E-02
6.40E-03

Maximum
.(MAX)

Delectlan

6.70E400
8.40E400
6.30E401
2.50E-02
1.20E-02
4.30E-01
3.07E-07

1.08E-01
620E-01
4.80E-02
1.00E-01
1.30E-01
3.50E-01

7.90E-01
2.70E-01
870E-01
1.90E-01
1.90E-01
1.50E-01
3.90E-01
320E-02
7.20E-02
1 20E-02

;. . . . • . : ; • . • . • ; • . . . . : • OOPC B*fatton - ChMnlo ExpOtUi* Sefwiti '^ ^••'••,'i'^,-'>;<-t'!!:l"}K» .•'

••'•'• . W
Constituent
an&uwnUal
: Nulrlent

' ' *^/£i\i\9 <•' '''•>*'̂ Brl/i"' .•''•.•

No
Yes
Yes
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
NO
No
No
No
No

Background; ask) :
Concentration

NO
1.23E+02
1.30E402

ND
ND
ND

5.02E-10

ND
ND
ND
ND
ND
ND

1.17E-02
ND
ND
ND
ND
ND
NO
ND
ND
ND

HMJor>BK?

No
No

-

Yes

Yes

i Paa«,
EN/BK?

No
Yes
Y»s
No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

TACO Class II
. Oroundwater

I.OOE-Ot
NA
NA

2.50E-02
220E40I
2.60E400
3.00E-08

2.50E-03
260E-02
4.90E-02
t.OOE-02
1.00E401
1.00E401

200E.OI
S.OOE-02
3.75E-01
3.60E-OI
350E-01
500E-03
3.60E-02
S.OOE-Ot
260E-02
250E-02

^

Yes

-•
No
No
No
Yes

Yes
Yes
No
Yes
No
No

Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No

Jifey
Yes
No
No
No
No
No
Yes

Yes
Yes
No
Yes
No
No

Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No

'.' ' • , - ' ' • ;",' " •

>Tler 1
EN
EN

<Tler 1
<Tlert
<Tler 1
>Tler 1

>Tler 1
>Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler t

>Tler 1
>Tler 1
>Tler 1
<Tler 1
<Tler t
>Tler 1
>Tler 1
<Tler 1
>Tler 1
<Tler 1

Short-Term Bx

iWTImedTACO

t.OOE-tOt
NA
NA

2.50E400
220E403
2.SOE402
3.00E-06

2.SOE-01
2.60E400
4.90E400
1.00E400
1.00E403
I.OOE403

200E40I
6.00E400
3.75E401
3.60E40I
3.60E40I
S.OOE-Ot
3.60E+00
5.00E401
2.50E400
2.50E4DO

otur* Screen

•Vji'v^'v^lv '

No
-•

No
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

Notes:
A llmlled valldallon ol dala was performed.
TCLP • Toxldty Characteristic Leaching Procedure
(a) Total PCBs = sum ol all PCB monomers

consul worker gw screen.xls\cw
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TABLET-10

ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

1 ,4 Dichlorobenzone
2,4.6-Tiichk>rophonol
2,4-Dichlorophenol
3/4 Melhylphenol
4-Nilroanilina
Antimony
Arsenic
Benzene
Benzo(a)anllitacene
(lenzo(a)pyreno
Benzo(b)lluoranllione
Cadmium
Chtorobenzeno
Chloioloim
Dibenzo(a,h)anlh(acono
gamrna-BHC
Lead
Nickel
Nitrobenzene
Pentachloiophonol
Telrachloroelheno
Toluene
Total PCBs
Ttichloroelhene
1,2.4-Trichlorobenzene
1.2-Dichlorobonzene
2.4-0
2.4-Dinilrololuone
Baiium
Botyllium
Hexachlorobenzene
Manganese
Mithyleno Chloride
Phosphorous
Pyildine
Selenium
Toxaphene
2-Chlorophenol
4-Chlotoaniline
4-Methyl-2-penlanone (MIRK)
Acalone
alpha-BHC
cis/trans-1,2 Dicriloroelheno
delta BHC
Dioldrin
Heplachtot
-toplachlor cpoxido
3henol
Vanadium

Vinyl chloride
1,1,1-Tiichloroolhane

CA8
Number

106-467

88-06-2
120832

(a)
10001-6

7440360

7440-38-2

71 432

5655-3

5032-8

205-99-2

7440 43 9
108907

67-66 3

53-70-3

58899
743992-1

7440-02-0

98953
87865

127-18-4
108-88-3

1336363
79-01-6

120-82-1
95 SO 1
94-75-7

121-14-2
7440-39-3
744041-7

118-74-1
7439965

75-09-2
7723-14-0

11086 1
7782492
8001-352

9557-8
106478
108-10-1
6764-1

31984-6
540-590
319868

6067-1
7644-8

1024-573

108952
744062-2

75-01-4
71-55-6

Oral
DoifrRMpOTtM

Vilu»{n)oAfl-*ivl

300E02
NA

3.00E-03
5 OOE 02 (b)

NA
4.00E-04
3.00E-04
300E-03

NA
NA
NA

500E-04
200E02
1 OOE 02

NA

300E-04
NA

2.00E-02
500E-04
3.00E-02
1 OOE 02
2 OOE-01
200E-05 (d)
6 OOE 03
1.00E-02
0 OOE OP

1 OOE-02
2.00E-03
700E-02
2.00E-03
8 OOE 04

467E-02 (c)
600E-02
2 OOE-05
1 OOE 03
6.00E-03

NA

S.OOE-03
4 OOE 03

8 OOE-02
1 OOE-01

NA
1. OOE 02 (1)
3.00E04 (g)
5 OOE 05

S.OOE-04
1 30E 05

6.00E-01
7.00E-03
300E-03
280E-01

Reference
0-«.IVeril«d)

Typ.

NCEA (o)
NA

IRIS (11/2000)
IRIS (11/2000)

NA
IRIS (11/2000)
IRIS (1 1/2000)

NCEA (7/29/96)
IRIS (1 1/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (1 1/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (1 1/2000)
IRIS (1 1/2000)

NCEA(e)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

IRIS (11/2000)
IRIS (1 1/2000)

HEAST
IRIS (11/2000)
IRIS (11/2000)

HEAST
NA

IRIS (1 1/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST
IRIS (It/2000)
NCEA (8/4/99)

EPA
Confidence

Lev.l

NA
NA

LOW
MEDIUM

NA
LOW

MEDIUM
MEOIUMLOW

NA
NA
NA

HIOH
MEDIUM
MEDIUM

NA
MEDIUM

NA
MEDIUM

LOW
MEDIUM
MEDIUM
MEDIUM
MEDIUM

LOW
MEDIUM

LOW
MEDIUM

HIOH
MEDIUM

LOW-MEDIUM
MEDIUM
MEDIUM
MEDIUM

LOW
MEDIUM

HIGH
NA

LOW
LOW
NA

LOW
NA
NA
NA

MEDIUM
LOW
LOW
Low
NA

MEDIUM
MEDIUMLOW

Uncertainty
Factor

NA
NA
100

1000
NA

1000
3

3000

NA
NA
NA
10

1000
1000

NA
1000
NA
300

1 0000
100

1000
1000
300
3000
1000
1000
100
100
3

300
100
1

100

1000
tooo

3
NA

1000
3000
3000
1000
NA

3000
NA
100
300
1000
100
too
30
90

ModHlng
Faclei

NA
NA

1
1

NA
1
t

NA
NA
NA
NA
1
1
t

1 NA

t

NA
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1

1
1

NA
1
1
1
1

NA
1

NA
1
1
t
1
1
1

NA

Taroenl Organ/
dltlcil Efttct •:•

atLOAEL

NA
NA
Decreased delayed hypersonsilivity response
Decreased body weight, neurotoxicity
NA
Decreased longevity, dec. blood glucose and cholesterol changes
Hyperpigmonlalion and keralosis ol the skin and poss. vascular complications
Hemalological and Immunological
NA
NA
NA
Proleinuria
Hislopathologic changes in Irver
Fatty cyst formation in liver
NA
Liver and kidney toxicity
NA
Decreased body & organ wts
flemalologic ettocts. and adrenal, renal & hepatic lesions
Liver & kidney pathology
Hepatotoxkily In mice, decreased weight gain in rats
Changes In liver and kidney weights
Ocular, meibomiam gland, linger and toenail. and Immune effects
ncreased relative liver weight
Increased adrenal weights, vacuolizalbn of zona lasciculala in cortex
Mo adverse effects
Hamalologic, hepatic, and renal toxicity
Neutotoxicity, Heinz bodies, and biliary tract hyperplasla
Increased kidney weight
Small inslestine lesions
Liver effects
CNS Effects
Liver ellecls
parturilk>n mortality; forelimb hair loss
!ncreased liver weight
Clinical selenosis
NA
Reproductive effects
Splenic lesions
'ncreased liver and kidney weights, increased urinary protein
ncreased liver and kidney weights and nephroloxtcity

NA
Decreased hematocrit and hemoglobin
NA
-iver lesions
ncreased liver weight
ncroasod liver to body-weight ratios
Reduced fetal body weights
No ellecls reported ,
Jver cell polymorphism
Hepalotoxicity

Study
Animal

NA
NA

RAT
RAT
NA

RAT
HUMAN

RAT

NA
NA
NA

HUMAN
DOG
DOG
NA

RAT
NA

RAT
RAT/MOUSE

RAT
MOUSE/RAT

RAT
MONKEY
MOUSE

RAT
RAT
RAT
DOCS

HUMAN
DOG
RAT

HUMAN
RAT
RAT
RAT

HUMAN
NA

RAT
RAT
RAT
RAT
NA

RAT
NA
RAT
RAT
DOG
RAT
RAT
RAT
RAT

Study
Method :

NA
NA

ORAL DRINKING WATER
ORAL:GAVAGE

NA
ORALiDRINKINQ WATER
ORAL:DRINKINQ WATER

ORALlQAVAGE
NA
NA
NA

ORAL
OHALCAPSULE
ORAL CAPSULE

NA
ORALDIET

NA
ORALDIET

INHALATION
ORALDIET

ORAL GAVAGE/DRINKING WATER
ORALGAVAGE
ORAL.CAPSULE

ORALiDRINKINO WATER
ORAL:DRINKING WATER

ORAL:QAVAGE
ORAL:DIET

ORAL:CAPSULE
OCCUPATIONAL

ORAL'.DIET
ORALOIET

ORAL CHRONIC
ORALDRINKINQ WATER

ORALGAVAGE
ORALQAVAGE

EPIDEMIOLOGICAL
NA

ORALiDRINKINQ WATER
ORAL:DIET

ORALGAVAGE
ORAL:GAVAGE

NA
ORAL:OAVAGE

NA
ORAL:OIET
ORALDIET
ORALrOIET

ORALGAVAGE
ORALiDRINKINQ WATER

ORAL.DIET
INHALATION

Paramcw xls\onNCO
June 1,200)
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ENSR International

TABLE T-10

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

1
ID

conttjtuent .- ' . - . ' ; ; '•

1,1-Dichloroelhane
1,1-Dichloroelheno
2,4,5-T
AUnn
Chloromothano
Chrysene
Cobalt
MCPP

Mercury
Naphthalene
Total TCDD-TEQ

Nolos:

• ' '• --OA6 .-' '•-
Numb**

75-34-3
75-35-4
93-76-5

309-00-2
74873

218-01-9
744048-4

9365-2
7439-97-6

91-203
174601 6

Oral
Doae-Reaponee

Value (moAa-dtV)

1 OOE 01
900E-03
1.00E-02
3.00E-OS

NA
NA

200E-02
1 OOE 03
300E04 (h)
200E-02

NA

Reference
(UetVertted) .

HEAST
IRIS (5/2001)
IRIS (5/2001)
IRIS (5/2001)

NA
IRIS (5/2001)

NCEA (3/16/01)
IRIS (5/2001)
IRIS (5/2001)
IRIS (5/2001)

HEAST

— lwT~
Confidence

L.v.1.

NA
MEDIUM
MEDIUM
MEDIUM

NA
NA
NA

MEDIUM
HIGH
LOW
NA

Uncertainty
: Fuctor

1000
1000
300
1000
NA
NA
10

3000
1000
3000
NA

Mod (fins
Faotot

NA
1
1
1

NA
NA

1
1
1
1

NA

Targent Organ/
. Critical Effect .

. ; . . ; - • • , '-;• >. » t LOAEL • • - .,..,. • . . ; ' , . • •,,..••••.;::

No adverae etfecls observed
Hepatic Lesions
Increased urinary coproporphyrina; Reduced neonatal survrval
Liver toxicity
NA
NA
Hematological Effects
Increased absolute and relatrve kidney weights
Autoimmune effects
Decreased mean terminal body weights in males
NA

,•.:;•. AHlmii ,•-',;,

RAT
RAT
RAT
RAT
NA
NA

HUMANiTREATMENT
RAT
RAT
RAT
NA

:';;, ''.:'^>',%tit>&titf^:..'
INHALATION:INTERMlnENT

ORAL DRINKING WATER
ORAL:DIET
OHALiOIET

NA
NA

DIALASIS
ORAL:DIET

ORAL:DIET AND SUBCUTANEOUS
ORAL:OAVAGE

NA

CAS • Chemical Abstracts Service
LOAEL • Lowest Observed Adverse Effects Level.
RID • Reference Dose
NA • Not Available
NCCA - National Center for Environmental Assessment.
IRIS • Integrated Risk Information System, an on-line computer database ol lexicological information (USEPA, 2000c)
HEAST • Heallh Effects Assessment Summary Tables, published annually by the USEPA (1 997b).
(a) The CAS numbers lor 3-Methvlphenol and 4-Methylphenol are 106 44 5 and 108 39 4, respectively
(b) Value for 3-Metliylphenol; IRIS value lor 4-Methylphenol has been withdrawn
(c) Value tor non-lood
(d) Value lor Aroclor 1254 (IRIS)
(e) As reported In the USEPA Region 9 Preliminary Remediation Goal (PRO) Table (10/1999)
(1) Value lor cis-1 ,2-dtehloroethene.
(g) Value lor gamma-BHC used due to structural aimriarities.
(h) Value lor mercuric chloride.
(i{ As reported in the USEPA Region 3 Risk-Based Concentrations (RBC) Table (5/8/2001).
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TABLET-11
DOSE-F
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Conilituenl

1.4-Dichlorobenzeno
2.4,6-Trichlorophenol

2,4-Dichlorophenol
3/4 Melhylphenol

4-Nilroamline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Bonzo(a)pyiono
Benzo(b)fluoranlhene
Cadmium
Cnlorobonzeno
Chloioloim
Drbenzo(a,h)anlhracene
gamma-BHC
Lead
Nickel
*4tlrobenzene
PenT?chlorophenol
TelMlhloroelliene
Torawie
Total PCBs
Trichloroathene
1.2,4-Trichlofobenzene
1.2-Dichlorobonzene
2.40
2,4-Dinitrotoluone
Barium
Beryllium
Hexaehlorobenzeno
Manganese
Melhylene Chloride
^hosphorous
^yridine
Selenium
Toxaphone
2-ChloFophenol
4 Chtoroanilme
4-Methyl-2-penl«none (MIDK)
Acetone
alpha-UHC
cis/lrans-1 .2-Oichloroethene
della-BIIC
Dioldiin
Heplaehlm
Heplaclitor opoxide
Phenol
Vanadium
Vinyl chloride
1.1,1-Trichloroelliano

CAS

Number

106-467

88-06-2
120832

(«)
10001-6

7440360

744038-2

71-432

56-55-3
50328

20599-2

7440-43-9
108907

67-66-3

53703
58899

7439-82 1
744002-0

98-953
87-865

127-18-4
108883

1338-36-3
7901-6

12082-1
95-50-1

94-757
121-14-2

7440393

7440-41-7

118-74-1

7439-96-5
7509-2

7723-14-0
11086 1

778249-2
8001-352

95-57-8
10647-8

108-10-1

87-64-1
319846
510-590

319-868

60-57-1

7 6 4 4 8
1024-57-3

108-95-2

7440622

76-01-4
71-55-6

Inhalation
Doe*-Re«pon*e

Velue (mflrVjj-day)

229EOI
NA
NA
NA

5.7IE-05 (b)
NA
NA

1 JOE 03
NA
NA
NA
NA

571E03

860E-05
NA
NA
NA
NA

S.70E-04
NA

1.14E-01
1.I4E01

NA
NA

571E-02
NA
NA
NA

1.43E04
571E-06

NA
1.43E-05
8.60E-01

NA
NA
NA
NA
NA
NA

229E02
NA
NA
NA
NA
NA
NA
NA
NA
NA

286C02
630E-OI

Inhalation
ReferenM ConMntratlon

(ma/mY

8.05EOI
NA
NA
NA
NA
NA
NA

6 OOE-03
> NA

NA
NA
NA

2.00E02
NA
NA
NA
NA
NA

200E-03
NA

4.00E-01
4.00E-01

NA
NA

200E-01
NA
NA
NA

500E04
200E-05

NA
5.00E-05

NA
NA
NA
NA
NA
NA
NA

8.00E-02
NA
NA
NA
NA
NA
NA
NA
NA
NA

1.00E-01
220E.OO

R*ferano«
(UttVtiHltd)

Twrt

IRIS (1 1/2000)

IRIS (11/2000)
IRIS (11/2000)

NA
NA

IRIS (11/2000)
1018(11/2000)

NCEA (7/?/96)

IHIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IHIS (11/2000)

HEAST

NCEA 12/1/97
IRIS (11/2000)

NA
NA

IRIS (11/2000)

HEAST
IRIS (1 1/2000)

NCEA (c)
IRIS (1 1/2000)
IRIS (11/2000)

NA
HEAST

IRIS (3/2001)

IRIS (3/2001)
IRIS (3/2001)
HEAST (ALT)
IRIS (3/2001)

IRIS (3/2001)
IRIS (3/2001)

HEAST
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

NA
NA

IRIS (5/2001)
NA
NA
NA
NA
NA
NA
NA
NA
NA

IRIS (5/2001)
NCEA (8/4/99)

EPA
Confidence

Level

MEDIUM
NA
NA
NA
NA
NA
NA

MEDIUM
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MEDIUM
MEDIUM

NA
NA
NA
NA
NA
NA
NA

MEDIUM
NA

MEDIUM
NA
NA
NA
NA
NA
NA
NA

MEDIUM
NA
NA
NA
NA
NA
NA
NA
NA
NA

MEDIUM
LOWMEDIUM

Uncertainty
F«ctof

100
NA
NA
NA

10000
NA
NA
1000
NA
NA
NA
NA

10000
NA
NA
NA
NA
NA

10000
NA
300
300
NA
NA

1000

NA
NA
NA

1000
10
NA

1000
NA
NA
NA
NA
NA
NA
NA

1000
NA
NA
NA
NA
NA
NA
NA
NA
NA
30
90

Modifying
Pictof

1
NA
NA
NA

1
NA
NA
NA
NA
NA
NA
NA

1
NA
NA
NA
NA
NA

1
NA

1
1

NA
NA
NA
NA
NA
NA
NA

1
NA
1

NA
NA
NA
NA
NA
NA
NA
1

NA
NA
NA
NA
NA
NA
NA

NA
NA
1

NA

Target Organ/ . • , - . ; . -
Ciltfoe.1 Effect : •

atLOAEL ' ' ' " • ' • ' : • - ' . . ' . - - ' •

Increased liver weight
NA
NA
NA
Hemalological ellects
NA
NA
Hemalopoiolic Ellects
NA
NA
NA
NA
Liver and kidney ollects
Nasal Ellocls
NA
NA
NA
NA
Hematological ollecls and adrenal, renal, and heptatic lesions
NA
Hepatotoxicity and renal toxicity
Neurological effects
NA
NA
LtverNonadverse weigh) changes
NA
NA
NA
Feloloxiciry
Lung • Chronic Beryllium Disease
NA
Neurological effects
NA
NA
NA
NA
NA
NA
NA
'ncreased Irver wt, kidney effects
NA
NA
NA
NA
NA
NA
NA
NA
NA
-iver cell polymorphism
'Jeurotoxicity

, .' ' ;- '. Study >:•:•-
Anlm.1 • • ' • • • - '

RAT
NA
NA
NA

RAT
NA
NA

MOUSE
NA
NA
NA
NA

RAT
NA
NA
NA
NA
NA

MOUSE/HAT
NA

MOUSE
HUMAN

NA
NA

RAT.RABBIT, DOG. MONKEY
NA
NA
NA

RAT
HUMAN

NA
HUMAN

NA
NA
NA
NA
NA
NA
NA

RAT
NA
NA
NA
NA
NA

NA
NA
NA
NA

RAT
OERDIL

\. :,;: • .Study -^, •• :
: Method •

INHALATION
NA
NA
NA

INHALATION INTERMITTENT

NA
NA

INHALATION:VAPOR
NA
NA
NA
NA

INHAIATION INTERMITTENT
NA
NA
NA
NA
NA

INHALATION
NA

INHALATION
INHALATION:OCCUPATIONAL

NA
NA

INHALATION
NA
NA
NA

INHALATIONilNTERMITTENT
INHALATIONiOCCUPATIONAL

NA
INHALATION OCCUPATIONAL

NA
NA
NA
NA
NA
NA
NA

INIIALATION:INTERMITTENT
NA
NA
NA
NA
NA
NA
NA
NA
NA

ORALDIET
INHALATION
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TABLET-11
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

ContlUuant

CAS
Numbw

Inhalation
Reference Concentration (Leet Verified)

Typ«

EPA
Confident*

L«v«l
Uncertainty

• Factor

Modifying
Factor:

Target Organ/
Critical Elfaot
atlOAEL

Study
M.ttiod

1,1-Dlchkuoelhane
1.1-Dichroroelhene
2.4.5-T
Akfiin
Chloromelhane
Chryeene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDO-TEQ

75-34-3
7S-35-4
93-76-5

300002
74-87-3

218-01-9
7440484

93652
7439-97-6

91-20-3
1746-01 -6

t.OOE-01
NA
NA
NA

B60E02

NA

5.00E-06
NA

8S7E05
857E04

NA

500E-OI
NA
NA
NA

300E-OI
NA

200E-05
NA

300E-04
300E-03

NA

HEAST (ALT)
IRIS (W2001)
IRIS (5/2001)
IRIS (5/2001)

NCEA (6/14/99))
IHIS (5/2001)

NCEA (12/20/00)
IRIS (5/2001)
IRIS (5/2001)
IRIS (5/2001)

NA

NA
NA
NA
NA

MEDIUM
NA

LOW-MEDIUM
NA

MEDIUM
MEDIUM

NA

1000
NA
NA
NA
30
NA
100
NA
30

3000
NA

NA
NA
NA
NA
10
NA
NA
NA
1
1

NA

amage
NA
NA
NA
Liver, kidney, CNS eltecli
NA
Lung (unction
NA
Hand tremor; Increases in memory disturbances. Slight autonomic dyslunction
Nasal effects: hyperpfasla and metaplasia in respiratory and otlactor epithelium
NA

CAT
NA
NA
NA

MOUSE
NA

HUMAN OCCUPATIONAL
NA

HUMANlOCCUPATIONAL
MOUSE

NA

INHALATION INTERMITTENT
NA
NA
NA

INHALATION
NA

INHALATION
NA

INHALATION
INHALATION

NA

Notes:
ALT • Reported h the HEAST Alternate Table
CAS - Chemical Abstracts Service,
LOAEL • Lowest Observed Adverse Effects Level.
RIC • Reference Concentration.
NA-Not Available
NCEA • National Center for Environmental Assessment
IRIS - Integrated Risk Information System, an on-ltne computer database of toxicological information (USEPA, 2000c).

JT • Health Effects Assessment Summary Tables, published annually by Ihe USEPA (1997b)
(a) jhe CAS numbers for 3-Molhytphenol and 4-Melhylphenol are 106-44-5 and 108-39-4, respectively.
(b)£»» to structural similarities, value lor 2-Nitioanrline used
(c) As reported in Ihe USEPA Region 9 Preliminary Remediation Goal (PRO) Table (tO/1999)
(d) Value tor elemental mercury.
|e) As reported In Ihe USEPA Region 3 Risk-Based Concentrations (RBC) Table (5/8/2001) ____________
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ENSR International
TABLE T-12
DOSE-F
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent . *'" ' ' '.'--,.

1 ,4-Dictilorobenzene
2.4.6-Trichlorophenol
2.4-Ochlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorarrthene
Cadmium
Chtoro benzene
Chloroform
Dibenzo(a,h)anthraceoe
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyndine
Selenium
Toxaphene
2-Chlorophenol
4 -Chloro aniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpna-BHC
as/trans-1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chlonde
1,1,1-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethene
2,4,5-T
Aldnn
Chlorom ethane
Chrysene
Cobalt
MCPP

CAS

Number

106-46-7
88-06-2
120-83-2

(a)
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3
53-89-9

7439-92-1
7440-02-0
98-95-3
87-86-5
127-18-4
108-88-3
1336-36-3
79-01-6
120-82-1
95-50-1
94-75-7
121-14-2

7440-39-3
7440-41-7

118-74-1

7439-96-5
75-09-2

7723-14-0

110-86-1
7782-49-2

8001-35-2
95-57-8
1C6-47-8
108-10-1
67-64-1
319-84-6
540-59-0
319-86-8
60-57-1

76-44-8
1024-57-3
108-95-2

7440^2-2
75-01-4
71-55-6
75-34-3
75-35-1
93-76-5
309-00-2
74-87-3

218-01-9
7440-48-4

93-65-2

EPA
Carcinogen

Class

C
B2
NA
C

NA
NA

A

A

B2
B2
B2
B1
D
B2
62

B2-C
B2
NA
D
B2
NA
D
B2
NA
D
D

NA
NA
NA

61
B2
D
B2
NA
NA
D
B2
NA
NA
NA

D

62
D
D
B2
B2
B2
D

NA
A
D
C
C

NA
B2
C
B2
B1
NA

Oral
CSF

(mafloj-dav)"1

2.40E-02

1.10E-02
NA
NA
NA

NA

1.50E-fOO

1 .50E-02 (b)
7.30E-01 (C)
7.30E+00
7.30E-01 (C)

NA

NA
6.10E-03
7.30E+00 (f)
1.30E+00

NA
NA (i)

NA

1 .20E-01
5.20E-02

NA

2.00E+00 (g)
1.10E-02

NA

NA
NA
NA

NA
NA

1 .60E+00
NA

7.50E-03
NA

NA
NA

1.10E+00
NA
NA
NA
NA

6.30E-fOO

NA 0)
NA

1.60E+01
4.50E+00

9.10E+00
NA

NA
7.20E-01 (m)

NA
NA

6.00E-01
NA

1.70E+01
1.30E-02
7.30E-03

NA
NA

OtACSf
'.- Reference •
{Last Verified)

HEAST(1997)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST
NA

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST
IRIS (11/2000)
IRIS (5/2001)

NA
IRIS (5/2001)
IRIS (5/2001)
IRIS (5/2001)

HEAST
NCEA(k)

NCEA (12/20/00)
IRIS (5/2001)

- Oral CSF v
":*y:::,***i<v.:. •

- Animal

MOUSE
RAT
NA

NA
NA

NA

HUMAN
HUMAN

NA

MOUSE
NA
NA
NA

RAT
NA

MOUSE
NA
NA
NA

MOUSE
NA
NA

RAT
MOUSE

NA
NA
NA
NA

NA

NA
RAT

NA

MOUSE
NA

NA

NA

MOUSE

NA

NA

NA

NA

MOUSE

NA

NA

MOUSE
MOUSE
MOUSE

NA
NA
RAT
NA
NA
RAT

NA
MOUSE
MOUSE

NA
NA
NA

OralCSF
: Study

F -Method

ORAUGAVAGE
ORALDIET

NA
NA
NA

NA

ORALDRINKING WATER
INHALATION: OCCUPATIONAL

NA
ORALlDIET

NA
NA

NA

ORAUDRINKING WATER
NA

ORAL;DIET
NA
NA
NA

ORAL:DIET
NA
NA

ORAUDIET
ORAL:GAVAGE

NA
NA
NA

NA

NA

NA

ORAL:DIET
NA

INHALATION AND DRINKING WATER
NA

NA

NA

ORALDIET
NA

NA

NA

NA

ORALDIET
NA
NA

ORALDIET
ORALDIET
ORALDIET

NA
NA

ORALDIET
NA

NA

ORAL:DRINKING WATER
NA

OHALD1ET
INHALATlONllNTERMITTENT

NA
NA

NA
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TABLET-12

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

. •;";;.'•... ... . ' • ! • • * •'•.'•••''• .'•' "
. " '•••' ' : V '••'•'•'^:";;v>V' ... . - ::
Conslltuent • •• '; •. .: -y'--.': •...•'?
Mercury
Naphthalene
Total TCDD-TEQ

CAS

Number
7439-97-6
91-20-3

1746-01-6

EPA
'.Carcinogen

Class.
D
C
B2

Oral - •'.'
: • • - 'CSF::>r;..|:

imaflco-davV1

NA
NA

1.50E+05

Oral CSF -.1
l. Befereoce. />
(LastVeiffied)

IRIS(SC001)
IRIS(&2001)

HEAST

;̂.-';.;ei»l5CSI! •••:. •-.-•
'•'£: . • '•:' ;3Sjaif&. -•.-' ':V
'•*T;. .r'jyfirt-i'-ti.' -;

NA
NA

RAT

:̂  Oral CSF
., • : ; ; ; ; : . : -- i - /̂ tudy

•••:-': :'::: : /Method
NA
NA

ORAUDIET

Notes:
CAS - Chemical Abstracts Service.
CSF - Cancer Slope Factor.
NCEA - National Center for Environmental Assessment
IRIS - Integrated Risk Information System, an online computer database of lexicological infomation (USEPA, 2000c).
HEAST - Health Effects Assessment Summary Tables, published annually by the USEPA (1997b).
(a) The CAS numbers for 3-MethylphencJ and 4-Methytohenol are 106-44-5 and 108-39-4, respectively.
(b) IRIS provides a range of CSF for benzene of 1.5E-02 to 5.5E-02 kg"day/mg. IRIS states that each value within this range has equal

scientific ptausibiity.
(c) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.1 per USEPA Provisional Guidance for Quantitative Risk Assessment

of PolycycBc Aromatic Hydrocarbons (USEPA, 1993d).
(d) CSF based on that for benzo(a)pyrene and applying a relative potency fador of 0.01 per USEPA Provisional Guidance for Quantrtative Risk Assessment

of Polycydic Aromatic Hydrocarbons (USEPA, 1993d).
(e) Cis-1,2-Dichloroethene has a carcinogen class of D; trans-1,2-Dichloroethene has not been classified; per IRIS.
(f) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 1.0 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycydic Aromatic Hydrocaitons (USEPA, 1993d).
(g) This is the upperbound CSF for high risk and persistence PCBs. USEPA provides a range of slope factor or IRIS; these will be discussed in the risk

characterization,
(h) Value provided by IRIS for continuous adult exposure. This value used in calculations as vinyl chloride was not identified as a constituent of

potential concern in residential areas.
0) - Information for nickel, soluble salts on IRIS,
(k) As reported in the USEPA Region 9 PRO Table (10/1999).
(I) Cis-1,2-Dichloroethene has a carcinogen class of D; trans-1,2-Dichloroethene has not been classified; per IRIS,
(m) Value provided by IRIS for continuous adult exposure. This value used in calculations as vinyl chloride was not identified as a constituent of

potential concern in residential areas._______________._______________________________________________
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T-13
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUTE OF EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
1UMAN HEALTH RISK ASSESSMENT

'. ' '- .• -•'-. ' ,': ' ". -'. "::

Constituent •* • ' ;.:.'H;>

1 ,4-Dichlorobenzene
2.4,6-Trichtorophenol
2,4-Dichlorophenol
3/4-Methylphenol
4-Nitroanilme
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Ben2o{b)fluoranttiene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 .2.4-Trichloro benzene
1 ,2-Dictilorobenzene
2.4-D
2,4-Dinrtrotoluene
Barium
Beryllium
Hexachlorooenzene
Manganese
Methytene Chloride
Phosphorous
Pyridme
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cisrtrans-1 .2-Dichloroethene
delta-BHC
Dieldnn
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroethane
1.1-Dichloroethane
1,1-Dichloroethene
2,4,5-T
Aldnn
Chloromethane
Shrysene

(Cobalt
MCPP

C*S

Number̂ '

106-46-7
88-06-2
12f>83-2

(a)
100-01-6
7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8
205-99-2
744O-43-9
108-90-7
67-66-3
53-70-3
56-89-9

7439-92-1
744CW32-0
98-95-3
87-86-5
127-18-4
108-88-3
1336-36-3
79-01-6
120-82-1
95-50-1
94-75-7
121-14-2

7440-39-3
7440-41-7
118-74-1

7439-96-5

75-09-2
7723-14-0

110-86-1
7782-49-2

8001-35-2
95-57-8
106-47-8
108-10-1
67-64-1
319-84-6
540-59-0
319-86-8
60-57-1

76-M-8
1024-57-3

108-95-2
7440-62-2
75-01-4

71-55-6
75-34-3
75-35-4
93-76-5
309-00-2
74-87-3
218-01-9
7440-48-4

93-65-2

'....ERA
Carcinogen
"' ~ Class' V::.

C
B2
NA
C

NA
NA

A

A
82

B2
B2
B1
D
B2
62

B2-C
B2
NA
D
B2
NA

D
B2
NA

D

D
NA

NA
NA

B1
B2
D
B2
NA
NA
D
B2
NA
NA

NA

D
B2

D
D
B2
B2
B2
D

NA
A
D
C
C

NA

B2
C
B2
B1
NA

Inhalation
CSF ;':: 'V

(mg/kg-day)"1 (i)

2.20E-02
1 .09E-02

NA
NA
NA
NA

1.50E+01
770E-03 (b)
3.10E-01 (C)
3.10E+OO
3.10E-01 (C)
6.30E+00

NA
8.05E-02
3.10E+00 (!)

NA
NA

NA (j)
NA
NA

2.00E-03
NA

2.00E+00 (g)
6.00E-03

NA
NA
NA
NA

NA

8.40E+00
1.61E*00

NA
1.65E-03

NA
NA
NA

1.12E+00
NA
NA

NA

NA
6.30E+00

NA
NA

1.61E+01
4.50E+00
9.10E+00

NA

NA

1.54E-02
NA

NA

1 .75E-01
NA

170E+01
3.50E-03
3.10E-03
9.80E-fOO

NA

.;, :Urtr;,:;:, : , : : •
Risk FBCtor • ,- -1'-' .' •
'•: . .^-sw - - - • : : - : • '.'-

(ughn*)

NA
3.10E-06

NA
NA
NA
NA

4.30E-03
2^0E-06

NA
NA
NA

1.80E-03
NA

2.30E-05
NA
NA
NA

NA

NA
NA

5.80E-07
NA
NA

NA
NA

NA
NA
NA

NA

2.40E-03
4.60E-04

NA
4.70E-07

NA

NA
NA

3.20E-04
NA
NA
NA

NA

1.80E-03
NA
NA

4.60E-03
1.XE-03
2.60E-03

NA
NA

4.40E-06 (m)
NA
NA

5.00E-05
NA

4.93E-03
1.00E-06

NA
2.80E-03

NA

Inhalation CSF
Inference ' . • ' . ' - ;

(Last Verified)

NCEA (k)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
NA

IRIS (1 1/2000)
IRIS (11/2000)
IRIS (1 1/2000)

NCEA(k)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NCEAfk)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
HEAST

IRIS (11/2000)
IRIS (5/2001)

NA
IRIS (5/2001)
IRIS (5/2001)
IRIS (5/2001)

NCEA (6/14/99)
NCEA (k)

NCEA (12/20/00)
IRIS (5/2001)

InhalaSoo
- ;.j . - CSF • :

Study Animal

NA
RAT
NA
NA
NA
NA

HUMAN
HUMAN

NA
NA
NA

HUMAN

NA

MOUSE
NA

MA
NA
NA

NA
NA
NA

NA

RAT

NA
NA
NA
NA

NA

NA
HUMAN

RAT

NA
MOUSE

NA

NA
NA

MOUSE
NA

NA
NA

NA
MOUSE

NA
NA

MOUSE
MOUSE
MOUSE

NA
NA
HAT
NA

NA

MOUSE
NA

MOUSE
MOUSE

NA
MOUSE

NA

Inhalation
CSF

Study Method

NA
ORAL;DIET

NA
NA

NA

NA

INHALATION: OCCUPATIONAL

INHALATION: OCCUPATIONAL
NA
NA
NA

INHALATION: OCCUPATIONAL
NA

ORAL:GAVAGE
NA
NA

NA

NA

NA

NA

NA

NA

ORALiDIET
NA

NA

NA

NA

NA

NA

INHALATION: OCCUPATIONAL
ORAUDIET

NA

INHALATION

NA

NA

NA

ORAUDIET

NA

NA

NA

NA
ORAUDIET

NA
NA

ORAL:DIET
ORAJ_DIET
OHAUDIET

NA

NA

INHALATION

NA

NA

INHALATION

NA
ORAl-DIET

INHALATlON:INTERMITTENT

NA
INHALATlON:INTERMITTENT

NA ]
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T-13
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUTE OF EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent /V'V r>' ;

Mercury
Naphthalene
Total TCDD-TEQ

•'.;.JG»s,y
Number

7439-97-6
91-20-3

1746-01-6

ERA
Carcinogen

• -.Class-. •'
D
C
82

; intotefaon -: .- -.. •
-;'.'.•. rCS? • - .•?;•;
^(•nsfcgWO)

NA
MA

1.50E-t05

:v.V*«^:vi ;•,:;:-;?
^Wskfiaor',? ,̂;;
'if:^9^fW':Z

NA
NA
NA

IntataliooCSF
^:';v;tB*toin>nc*>;:;\;

(t»rtW»rifi«l)
IRIS (5/2001)
IRIS (5/2001)

HEAST

IHtaMMNI
, -:.' T»CSF " •"-. '

Study Animal
MA

NA
RAT

Inhalation
•;" CSF

StudylMhod
NA

NA
ORALJDIET

Notes:
CAS - Chemical Abstracts Service.
CSF - Cancer Slope Factor.
NCEA - National Center for Environmental Assessment
IRIS - Integrated Risk Information System, an online computer database of lexicological infomation (USEPA, 2000C).
HEAST - Health Effects Assessment Summary Tables, published annually by the USEPA (19976).
(a) The CAS numbers for 3-Methylphenol and 4-Methylphenol are 106-44-5 and 108-3W, respectively.
(b) IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.8E-06 of lug. These are equivalent to an CSF range of 7.7 E-03 to

2.7E-02 kg'day/mg. IRIS states that each value within this range has equal scientific plausibility.

of PotycycUc Aromatic Hydrocarbons (USEPA, 1993d).
(d) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.01 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycydic Aromatic Hydrocarbons (USEPA, 1993d).
(e) Cis-1,2-Dichloroethene has a carcinogen class of 0; trans-1,2-Dichloroethene has not been classified: per IRIS.
(f) CSF based on that for benzo(a)pyrene and applying a relative potency factor of i .0 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycydic Aromatic Hydrocarbons (USEPA, 1993d).
(g) This is the upperbound CSF for high risk and persistence PCBs. USEPA provides a range of slope factor or IRIS; these will be discussed in the risk

characterization.
(h) Value provided by IRIS for continuous adult exposure. This value used in calculations as vinyl chloride was not identified as a constituent of

potential concern in residential areas.
(i) Inhalation CSF calculated from the unit risk factor, where available, assuring a 70 kg adult breathes 20 m3 of air per day.
(j) - Information for nickel, soluble salts, on IRIS,
(k) As reported in the USEPA Region 9 PRG Table (10/1999).
(m) Value provided by IRIS for continuous adult exposure. This value used in calculations as vinyl chloride was not identified as a constituent of

potential concern in residential areas. ____ ____ ______________________________ ___
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TABLET-14
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Paiu^^y^

Parameters Used in the Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (nV /̂hour)
Body Weight (kg)

Parameters Used in the Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (071*2)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr^S/hour)
Body Weight (kg)

'• '• •••'.-' • ̂ HNU£ t̂tflfln& ' "•"' ••••',•';!;,,'•,*• c.™ •'•^•~' ~~- ~"' •

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)
0.19 0)
70 (g)

1 (k)
10 (k)
1 (d)

0.005 (I)
3339 (i)
70 (g)

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

IIS!*!
8
20
1

1.5
70

20
1

64
3339
0.19
70

1
5
1

0.005
3339
70

8
20
1

1.5
70

(a)
(c)
(d)

(g)

(c)
(d)
(h)
(')
(i)
(g)

(k)
(k)
(d)
(I)

(g)

(a)
(c)
(d)
(0
(g)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
(b) - Exposure frequency is equivalent to 5 days per week for 2 months,
(c) - Exposure frequency is equivalent to five days per week for one month,
(d) - Construction activities are assumed to occur over a 1 year period,
(e) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.
(f) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.
(g) - USEPA, 1991b. Standard Default Exposure Factors,
(h) - ENSR-derived value; described briefly in the text,
(i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face.
0) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-1 0 for calculation,
(k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.
(I) - USEPA, 1 989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.

5/29/01
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TABLET-15
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Parar? xls\AAF

CorulHutnt ,. .:.-. ' . .; '

1,4-Dichlorobenzene
2,4,6-Tiichlorophenol
2,4-Dlchlorophenol
3/4 Melhylphenol
4-Nitroaniline
Anlimony
Arsenic
Benzene
Renzo(a)anthracene
Benzo(a)pyrene
Bonzo(b)fluoranlhene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anlhracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Penlachtotophenol
Tetrachloroelhene
Toluene
Total PCB8
Trichloroelhene
1 ,2,4-Tilchloiobenzene
1,2-Oichlorobenzene
2,4-D
2,4-Dinilrotoluene
Barium
Beryllium
Hexachloiobenzene
Manganese
Melhylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
2 Chlorophenol
4-Chloronniline
4 Methyl -2 penlanone (MIBK)
Acetone
alpha BMC
cis/lrans- 1 ,2-Dichloroetheno
della-BHC

. . .- . •''-.:.- . •• • •• • . • • • . Expo*ur«Rout«(M»<Hum) . • ' : • ' - " . , • . * • •••: ( 'K-'. :;.'-<i-' ••• • • • : vri.'-'.-'.'&i.
; Of»l (Wattr)
,: iCart.' Nonbarb.

1 i
1 NA

NA 1
NA 1
NA NA
NA 1

1 1
1 1
1 NA
1 NA
1 NA

NA 1
NA \

t 1
1 NA
1 1

NA NA
NA 1
NA 1
1 1
1 1

NA 1
1 t
1 1

NA 1
NA 1
NA 1
NA 1
NA 1
NA 1

1 1

NA 1
t 1

NA 1
NA 1
NA 1
1 NA

NA t

NA 1

NA t
NA 1

1 NA
NA 1
NA 1

Owl (Soil)
C«rc. Noncflro.

1 1
1 NA

NA 1
NA 1
NA NA
NA 1
03 0.3

1 t
029 NA
029 NA
0.29 NA
NA t
NA 1

1 1
029 NA

1 1
NA NA
NA t
NA 1
1 1
1 1

NA 1
083 0.83

1 1
NA 1

NA t

NA 1
NA 1
NA 1
NA 1
0.83 0.83
NA 1
1 1

NA 1
NA 1
NA 1
1 NA

NA 1
NA 1
NA 1
NA t

1 NA

NA 1
NA 1

wntwrt ,> (W*t«r)i
'. .'•<iiW.,;'.".-'.ttencii«i';.':V

i 1
1 MA

NA 1
NA 1
NA NA
NA 6.7
1 1

2.13 2.13

1 NA

1 NA
1 NA

NA 40
NA 1

1 1
1 NA
1 1

NA NA
NA 77
NA 1

t 1
1 t

NA 1
1.1 1.1
t 1

NA 1
NA 1
NA 1
NA 1
NA 1
NA 100
1.1 1.1
NA 10

1.6 1.6
NA 1
NA 1
NA 1
1 NA

NA t
NA 1
NA 1

NA 1
1 NA

NA t

NA 1

Dwmalv;),;;, (8o|lj
':;,U-fc*f&&->!v-. Noncerc,

o.oi 001
0.01 NA
NA 0.01
NA 0.01

NA NA
NA 0.007

0.001 0001
0.02 002

0.02 NA

0.02 NA
0.02 NA
NA 004

NA 0.01
0.01 0.01
0.02 NA
0.01 001

NA NA
NA 0.08
NA 0.01

0.01 0.01
0.01 001
NA 0.01

0.04 0.04
0.01 0.01
NA 0.01

NA 001
NA 0.01
NA 0.01
NA 0.001
NA O.t

0.04 0.04
NA 0.01

0.016 0.016
NA 0001
NA 001
NA 0.001

001 NA
NA 001
NA 001
NA 001
NA 001

001 NA
NA 001
NA 0.01

Inhalation ; ;-
'.i'lMiih;,;;- Nbncttc;-.;;,̂

1 i
1 NA
1 1

NA NA
NA 1
NA NA
1 NA
1 i
1 NA
1 NA
1 NA
1 NA

NA t
0.66 1

1 NA
NA NA
NA NA
NA NA
NA 1
NA NA
1 t

NA 1
1 NA
1 NA

NA 1
NA NA
NA NA
NA NA
NA 1
1 1

1.1 NA
NA 1
1 1

NA NA
NA NA
NA NA
1 NA

NA NA
NA NA
NA 1
NA NA
1 NA

NA NA
NA NA June 1,2001

Revision 1



ENSR International

••J
oo

TABLET-15
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ConitHutnt . , • .
Dieldrin
Heplachlof
Hoplachlor epoxide
Phenol
Vanadium
Vinyl chlofide
1,1,1-Trichloroelhane
1,1-Dichloroethane
1,1-Dichloroelhene
2,4,5-T
Aldrin
Chloromethano
Chiysene
Coball
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Notos:

.• :: . - '•' - . . • . : • . ' ' • : Exposure Routs (Medium) ••'^•'•' ••: ;••'•'.;•.• ':.-.;,,..«.... ••(' , • ::t .-'•?,•••-'- . ' -i :. •'•!?'••••••
Owl (WaUr)

, Care. Noncafo. :•
t i
t t
t i

NA 1

NA 1
1 1

NA 1

NA 1

1 t

NA 1

1 1

1 NA

1 NA
NA 1

NA 1
NA 2
NA 1
1 NA

Oral (Soil)
. care. - Noncarc.

1 1
1 l
i i

NA 1

NA 1
1 1

NA 1

NA 1
1 t

NA 1
1 t
1 NA

0.29 NA
NA 1
NA 1
NA 2
NA 029
0.5 NA

Dermal (Water)
Care. Noncarc. •'•••'

1 i
1 1
1 i

NA 1
NA 10

1 1

NA 1
NA 1

1 1
NA 1

t 1
1 NA
1 NA

NA 1
NA 1
NA 13.7
NA 1

1.8 NA

DwrWi: -r.;(Soll)
^.^Carc.^^.^Ni&eairo.v^

0.01 001
001 001
001 0.01
NA 0.01
NA 0.01

001 0.01
NA 0.01
NA 0.01
001 0.01
NA 0.01

001 0.01
0.01 NA

002 NA
NA 0.001
NA 0.01
NA 0.007
NA 0.1

0.05 NA

.•.irtMIWW.;./;.:-..>-;.-;>f.v,
. ̂ .Cifibi;',., ; , •-, Noncarci v ; •

1 NA
1 NA
1 NA

NA NA
NA NA

1 1
NA 1
NA 1

1 NA
NA NA

1 NA
1 1
1 NA
1 1

NA NA
NA 1
NA 1
1 NA

All Absorption Adjuslment Factors were derived by ENSR.
Care. • The value derived is lor assessing the compound's carcinogenic potential.
Noncarc. • The value derived is lor assessing the compound's noncarcinogenfc potential.
NA - Nol Applicable. No Dose-response value available.
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TABLET-16
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

2,4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

€SS^^ î 1 ;
1.40E-04
1.60E-03
4.20E-03
8.10E-01
4.00E-04
1.14E-02
1.00E-03
6.90E-02
1.40E+00

(k)

(I)
(k)
(m)

Notes:
(a) All values are from USEPA, 1992b, Dermal Exposure Assessment: Principles and Applications,

Table 5-7, unless otherwise noted.
(b) Average value of 3-Methylphenol and 4-methylphenol
(d) Value for water (USEPA, 1992b, Table 5-7)
(e) Value for cadmium chloride (USEPA, 1992b, Table 5-3)
(f) Due to structural similarity, the value for heptachlor is used to evaluate this constituent.
(g) Value for lead acetate (USEPA, 1992b, Table 5-3)
(h) Average of values for nickel chloride and nickel sulfate (USEPA, 1992b, Table 5-3)
(i) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
(k) Calculated in Table 5-43 using logKow, molecular weight, and equation 5.8 from USEPA, 1992b.
(I) Value for cobalt chloride (USEPA, 1992b, Table 5-3)
(m) Value for mercuric chloride (USEPA. 1992b. Table 5-3)_______________________
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TABLET-17
DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (c)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

4-Nitroaniline
Nitrobenzene
2,4-D
Pyridine
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
delta-BHC
2,4,5-T
MCPP

Molecular Weight
(grams/mot) (a)

138.13
123.11
221.04

79.1
127.57
100.16
58.08

290.83
290.83
255.48
214.5

Log Kow (a)

1.39
1.85
2.81
0.65
1.83
1.09
-0.24
3.81
4.14
0.6

2.94 (d)

Log Permlablllty
constant (PC) (b)

-2.575693
-2.157471
-2.073244
-2.74101

-2.198877
-2.557076
-3.244688
-1.788963
-1.554663
-3.852428
-1.94105

Dermal Permeability Constant
(cm/hr)(b)

2.66E-03
6.96E-03
8.45E-03
1.82E-03
6.33E-03
2.77E-03
5.69E-04
1.63E-02
2.79E-02
1.40E-04
1.15E-02

Notes:
Kow - Octanol-Water Partition Coefficient.
PC - Permeability Constant.
(a) Handbook of RCRA Groundwater Monitoring Constituents. Physical and Chemical Properties. USEPA. September 1992d.
(b) USEPA, 1992b Dermal Exposure Equation 5.8: Log PC = -2.72 + 0.71 log Kow - 0.0061 MW
(c) Values not presented in USEPA 1992d.
(d) Handbook of Physical Properties of Organic Chemicals. Lewis, 1997.

00o
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TABLET-18
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

,?v— •-•;•: './•:•:;,••'•' -;,:̂ i;; ;:-«
^Tv^?*£^W^^^
Constituent ^h -^i^^-l
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nrtroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

tv;/!;.v.../.,;,xjj|

&%&&•$$

Number'
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3
1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

:S-i fff ••??'-8^06HaiSK8«feSciiBaiftfiB8Cs-̂ :a;;::>.̂ ^
^f^^&^^j^f^al^^S^f^SK^^t^f 1
•P:'v®:-:=;-J-!

-
--
-
-
-
-

4.53E+01
-
-
-
-

5.38E+02
1.16E-I-01

~
-
-

4.77E+03
3.30E+01
1.18E+02
4.43E+03

-
-

4.18E+04
-

4.06E+01
-
--

8.98E+02
-
--

jfefHvf^
3.06E+04
6.13E+02
7.42E+02
1.83E+03

-
-

6.13E+01
3.78E+02
2.72E+02
2.11E+02
2.94E+02
4.52E+02

-
3.17E+01

-
1.51E+04

-
-

7.65E+01
1.80E+04
7.58E+03
1.94E+04

-
-
-

3.65E+04
5.56E+01

-
-
-

:fci'W^i-^:-:;:--'.--S
1.84E+03

-
-
-

6.66E+03
-

2.41 E+01
-
-
-
-

1.27E+02
-
-

2.06E+03
-
-
-

7.79E+01
3.43E+02
8.26E+03
3.24E+02

-
1.53E+03
1.27E+03

-
-
-

1.32E+03
4.93E+02

; :.W;t£' •;• - . : • ' •'
-
-
-
-
-

1.72E+02
5.70E+00

-
-
-
-

5.30E+00
2.03E+01

-
-
-
-
-

4.00E+02
5.00E+02

-
-
~
-

4.80E+00
-
-
-
-
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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TABLET-19
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

' ••••.••^^r'-':-^^^:^^:^':-^-"-:^^
o:^*w-;Kf-.; '?:K**;y^*::-^:v -^s^
Constituent •fc /. ̂ :- :\;:<;%:̂ "-:::5:-'S
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

' t'̂  -'->' ..i-'::..v: :^

Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8
205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3
1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

^bhstniclic>rrScenari6^F>Csfo^Air
:̂ ;:m^;^:&3K^«n^mg):̂ ),,:,:.:.;.;vr; ;
<$.&?-'3

—
-
-
-
-
-

2.72E-06
-
-
-
-

3.23E-05
6.98E-07

-
-
~

2.86E-04
1.98E-06
7.06E-06
2.66E-04

-
-

2.51 E-03
-

2.44E-06
-
-

5.39E-05
-
-

«m-3*;,:i-:
1.84E-03
3.68E-05
4.45E-05
1.10E-04

-
-

3.68E-06
2.27E-05
1.63E-05
1.27E-05
1.76E-05
2.71 E-05

-
1.90E-06

-
9.06E-04

-
-

4.59E-06
1 .08E-03
4.55E-04
1.16E-03

-
-
-

2.19E-03
3.34E-06

--
-
-

..?--:':3'. -•.-•:•
1.10E-04

-
-
-

4.00E-04
-

1.45E-06
-
-
-
-

7.61 E-06
-
-

1.24E-04
-
-
-

4.67E-06
2.06E-05
4.95E-04
1.94E-05

-
9.18E-05
7.62E-05

-
-
-

7.92E-05
2.96E-05

.;'.':!• •'
—
-
-
-
-

1.03E-05
3.42E-07

-
-
-
-

3.18E-07
1.22E-06

-
-
-
-
-

2.40E-05
3.00E-05

-
-
-
-

2.88E-07
-
-
-
-
-

Notes:
- - Not a COPC in this area/medium.
GAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10

(Paniculate Matter of 1 0 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1 E-6 kg/mg).
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TABLE T-20
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead (d)
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2,4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

::->.;:iiCAS'-;. A:
Number
106-46-7
88-06-2
120-83-2

(a)
7440-38-2
71-43-2
56-55-3

7440-43-9
108-90-7
67-66-3
58-89-9

7439-92-1
98-95-3
87-86-5
127-18-4
1336-36-3
79-01-6
120-82-1
94-75-7
121-14-2

7440-39-3
118-74-1
110-86-1
95-57-8
108-10-1
67-64-1

319-84-6
540-59-0
319-86-8
60-57-1
76-44-8

1024-57-3
108-95-2

7440-62-2
75-01-4
71-55-6
75-34-3
75-35-4
93-76-5
309-00-2
74-87-3
218-01-9
7440-48-4
93-65-2

7439-97-6
91-20-3

1746-01-6

9i^^^i^B^iai^^ '& ''.
^sa^3(b);

-
4.95E+00

—
1.40E+00

-
8.80E-01

-
1.20E-01
2.80E+00
3.20E-02
4.20E-03
6.09E+00
7.35E-02
7.60E+00
1.30E-01
5.40E-03
3.40E-01

-
5.00E+01

-
5.30E+00

—
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1.90E+00

-
~~

-
-

1.60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1 .OOE+00
6.77E-08

:TSteJt{"e>-
1.60E+00
5.10E-02

-
4.80E-01
4.50E-01
2.50E+00

-
2.20E+01
2.70E+00

-
-

8.19E+00
-

4.50E-01
3.30E-02

-
—
-

4.20E-01
-
-

1 .80E-02
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
—
-

asfeipf
1.30E+00
1.30E+00
2.60E+00
6.30E-01

-
6.90E-01
2.20E-02
7.85E-01
8.90E+00
2.90E+00

-
2.61 E+00
1.30E-02
6.30E+00
2.90E-01
1.08E-01
6.20E-01
3.20E+00
1.30E+00
3.80E-02
5.85E+01

-
-

4.60E-01
1 .60E+00
1 .20E+01
2.50E-03
1 .50E+01
1 .90E-03
1.50E-03
2.50E-03
1 .30E-03
6.70E+00

-
1.00E-01
1 .30E+01
3.70E+00
4.80E-01

-
-
-

2.30E-02
-

3.40E+01
1.80E-02
2.50E+00
3.07E-07

Sitefc<c)
8.70E-01

-
-
-

7.90E-01
—
-

2.70E-01
-
—
-
-
-

1.50E-01
7.20E-02

-
-
-
-
-
-
-

3.90E-01
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
- .
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
TCLP - Toxicity Characteristic Leaching Procedure,
(a) The CAS numbers for 3-Methylphenol and 4-Methylphenol are 106-44-5 and 108-39-4, respectively,
(b) The higher of leachate data and TCLP data (Table T-33) are listed here and are evaluated as

groundwater.
(c) Leachate concentrations, as defined by the TCLP results for waste samples at each site,

are evaluated as groundwater.
(d) EPCs for Lead are arithmethic averages.

epcscw.xls\gw T-83 June 1,2001
Revision 1



TABLE T-21
EXPOSURE POINT CONCENTRATIONS (RME) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Trichloroethene
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Acetone
cis/trans-1,2-Dichloroethene (b)
Vinyl chloride
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Chloromethane
Naphthalene

°AS
Number
71-43-2
108-90-7
67-66-3
127-18-4
79-01-6
75-09-2
108-10-1
67-64-1

540-59-0
75-01-4
71-55-6
75-34-3
75-35-4
74-87-3
91-20-3

Site Excavation Air EPCs (mg/m3) (a) ;
SlteG

2.38E-02
6.99E-02

--
3.13E-03
4.45E-02

-
8.93E-02
1.60E-02
5.85E-02
5.06E-03

-
--
--

9.36E-04
2.18E-02

SlteH
6.77E-02
6.74E-02

--
7.95E-04

--
-
~
--
--
-
~
--
--
--
--

Sltel
1.87E-02
2.22E-01
7.95E-02
6.99E-03
8.11E-02

--
1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1.36E-02

-
5.46E-02

• ' . ' : • • - ; . ' SiteL ,-,,:
--
--
--

1 .74E-03
--
-
--
-
-
-
--
--
--
--
--

Notes:
-• - Not a COPC in this area/medium.
GAS • Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Table T-34.
(b) Values for trans-1 ,2-dichloroethene.

00
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TABLET-23
EXPOSURE POINT CONCENTRATIONS (MLE) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chtorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

CAS
Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-g
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3
1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

Construction ScenarioJEPCs f or Air
3Site5(mejftn3) (a) .'.".

G
-
-
-
-
-
-

9.21 E-07
-
-
-
-

6.51 E-06
6.98E-07

-
--
--

7.91 E-05
1.13E-06
2.91 E-06
5.45E-05

-
-

3.00E-04
-

2.06E-06
-
-

3.22E-05
-
-

•;r«.; . -
3.79E-04
1.84E-05
9.01 E-06
1.10E-04

-
-

9.13E-07
7.58E-06
8.18E-06
4.26E-06
1.13E-05
5.86E-06

-
1 .90E-06

l_ -
[J.06E-04

-
-

1 .37E-06
1.64E-04
7.99E-05
3.89E-04

-
-
-

2.32E-04
3.80E-07

-
-
-

"•'•>!--: : .
1.53E-05

-
-
-

1.34E-04
~

2.28E-07
-
-
-
-

2.08E-06
-
--

1 .24E-04
-
-
-

6.76E-07
1 .08E-05
8.39E-05
4.97E-06

-
9.18E-05
1.55E-05

-
-
-

7.92E-05
2.96E-05

L
-
-
-
-
-

3.22E-06
1 .20E-07

-
-
-
-

7.49E-08
4.08E-07

-
-
-
-
-

3.99E-06
1 .55E-05

-
-
-
-

2.88E-07
—
~
-
--
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM1 0

(Paniculate Matter of 1 0 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1 E-6 kg/mg).
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TABLE T-24
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichloropheno!
2,4-Dichloraphenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1 ,1 ,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2,4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

CAS
Number
106-46-7
88-06-2
120-83-2

(a)
7440-38-2
71-43-2
56-55-3

7440-43-9
108-90-7
67-66-3
58-89-9

7439-92-1
98-95-3
87-86-5
127-18-4
1336-36-3
79-01-6
120-82-1
94-75-7
121-14-2

7440-39-3
118-74-1
110-86-1
95-57-8
108-10-1
67-64-1
319-84-6
540-59-0
319-86-8
60-57-1
76-44-8

1024-57-3
108-95-2

7440-62-2
75-01-4
71-55-6
75-34-3
75-35-4
93-76-5
309-00-2
74-87-3
218-01-9
7440-48-4
93-65-2

7439-97-6
91-20-3

1746-01-6

- • - , • .

Groundwater EPCs (mg/L)
SfteG(b)

~
1.27E+00

-
1.40E-I-00

-
8.80E-01

-
6.75E-02
2.80E+00
3.20E-02
2.00E-03
6.09E+00
3.96E-02
7.60E+00
9.90E-02
5.40E-03
3.40E-01

-
1.32E+01

-
2.94E+00

-
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1 .90E+00

-
-
-
-

1.60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1.00E+00
6.77E-08

Site Hjc)
3.55E-01
3.02E-02

-
1.12E-01
1 .70E-01
5.23E-01

-
4.52E-KJO
8.46E-01

-
-

8.19E+00
-

^1.74E-01
1 .65E-02

-
-
-

9.29E-02
-
-

1 .80E-02
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• -
-
-
-
-

Sitel{bL
9.90E-01
1.30E+00
2.60E+00
6.30E-01

-
6.90E-01
2.20E-02
2.64E-01
2.62E+00
7.33E-01

—
2.61 E+00
1 .30E-02
6.30E+00
8.00E-02
1.08E-01
6.20E-01
3.20E+00
1 .30E+00
2.83E-02
1.50E+01

—
-

4.60E-01
1 .60E-1-00
1 .20E+01
2.50E-03
1.50E+01
1 .90E-03
1 .50E-03
2.50E-03
1 .30E-03
6.70E+00

—
1 .OOE-01
1 .30E+01
3.70E+00
4.80E-01

-
—
—

2.30E-02
-

3.40E+01
1.80E-02
2.50E+00
3.07E-07

SfteL(c)
2.53E-01

-
-
-

2.73E-01
-
-

1 .60E-01
-
-
-
-
-

1.31E-01
3.48E-02

-
-
-
-
-
-
-

1.69E-01
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
TCLP - Toxicity Characteristic Leach ng Procedure,
(a) The CAS numbers for 3-Methylphenol and 4-Methylphenol are 1 06-44-5 and 1 08-39-4, respectively,
(b) The higher of leachate data and TCLP data (Table T-33) are listed here and are evaluated as

groundwater.
(c) Leachate concentrations, as defined by the TCLP results for waste samples at each site,

are evaluated as groundwater.
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TABLE T-25
EXPOSURE POINT CONCENTRATIONS (MLE)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER

ENSR International

'••'•":•••''• .,',: '-. :.: ; . sltc

Constituent Location
Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Trichloroethene
4-Methyl-2-pentanone (MIBK)
Acetone
cis/trans-1 ,2-Dichloroethene
Vinyl chloride
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Chloromethane
Naphthalene

CAS
•• ' Number

71-43-2
108-90-7
67-66-3
127-18-4
79-01-6
108-10-1
67-64-1
540-59-0
75-01-4
71-55-6
75-34-3
75-35-4
74-87-3
91-20-3

'. - ' - • • • . - , . ' ' - • ; ;

Site Excavation Air EPCs (mq/m3) (a)
Site G

2.38E-02
6.99E-02

--
2.39E-03
4.45E-02
8.93E-02
1.60E-02
5.85E-02
5.06E-03

--
--
--

9.36E-04
2.18E-02

Site H
1.42E-02
2.11E-02

--
3.98E-04

--
--
--
--
--
--
--
--
--
--

- -- • .•; sitel ...:. .A,;.
1.87E-02
6.53E-02
2.01 E-02
1 .93E-03

--
1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1.36E-02

--
5.46E-02

SiteL
--
--
--

8.39E-04
--
--
--
--
--
--
--
--
--
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Table T-34.

oo
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TABLE T-26
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER • RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

EMSR International
Page 1 of 2

Constituent

1 ,4-Dichlorobenzene
2,4.6-Tnchlorophenol
2,4-Dichlorophenol
3/4-Memylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)antriracene
Benzo(a)pyrene
Benzo(b)l!uoramhene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 .2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
3anum
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pytidine
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cisArans-1 .2-Oichloroethene
delta-BHC
Dieldnn
Heptachior
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1.1 -Trichloroethane
1,1-Dichloroethane
1.1-Dichloroethene
2.4.S-T
Aldrin
Chioromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEO
Total Risk

SiteG n SlteH I
Subsurface Son

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

1.71E-09
NC
NC
NC
NC
NC

1.69E-10
NC
NC
NC
NC
NC

1.36E-06
4.08E-09

NC
2.15E-05

NC
NC
NC
NC
NC
NC
NC

1.58E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.30E-05

inhalation

NC
NC
NC
NC
NC
NC
NC

9.37E-12
NC
NC
NC
NC
NC

1.66E-11
NC
NC
NC
NC
NC
NC

1.77E-12
NC

2.38E-07
NC
NC
NC
NC
NC
NC
NC

1.93E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.40E-07

Groundwater
Ing/Dam.

NC
5.23E-08

NC
NC
NC
NC
NC

1.14E-08
NC
NC
NC
NC
NC

3.79E-11
NC

1.58E-O9
NC
NC
NC

1.11E-05
6.2SE-09

NC
1.58E-07
1.22E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-09
NC
NC
NC
NC
NC
NC
NC

1.89E-08
NC
NC
NC
NC

2.26E-10
3.60E-11

NC
NC
NC
NC
NC

4.78E-07
1.18E-05

Notes:

Inhalation

NC
NC
NC
NC
NC
NC
NC

8.21 E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.80E-09
NC
NC

1.19E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.48E-08
NC
NC
NC
NC
NC

1.47E-09
NC
NC
NC
NC
NC
NC

2.41 E-07

Total | Subsurface Soa I Groundwater I Total
• .•in1* II, '.'i'.' -',,,«!', I,"' MI.MIL'.',..I-1,,',«IM, ML,," .',l«»:l!!'̂

NC
5.23E-08

NC
NC
NC
NC
NC

9.S2E-08
NC
NC
NC
NC
NC

2.23E-10
NC

1.58E-09
NC
NC
NC

1.25E-05
1.31 E-08

NC
2.19E-05
1.21 E-07

NC
NC
NC
NC
NC
NC

1.60E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-09
NC
NC
NC
NC
NC
NC
NC

5.38E-08
NC
NC
NC
NC

2.26E-10
1.50E-09

NC
NC
NC
NC
NC

4.78E-07
3.53E-05

1.7SE-06
1.60E-08

NC
NC
NC
NC
NC

2.32E-09
2.57E-07
1.85E-06
1.44E-07

NC
NC
NC

2.16E-07
NC
NC
NC
NC
NC
NC
NC

8.73E-OS
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .03E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.1SE-05

1.81 E-08
1.78E-10

NC
NC
NC
NC
NC

1.27E-11
3.14E-09
2.26E-08
1.76E-09
4.97E-08

NC
NC

2.64E-09
NC
NC
NC
NC
NC
NC
NC

9.66E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.45E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.06E-06

4.55E-08
5.39E-10

NC
NC
NC
NC

2.09E-08
3.24E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.S7E-07
1.59E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

1.25E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.83E-07

NC
NC
NC
NC
NC
NC
NC

2.33E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.34E-07

1.81E-06
1.68E-08

NC
NC
NC
NC

2.09E-08
2.68E-07
2.60E-07
1.87E-06
1.46E-07
4.97E-08

NC
NC

2.18E-07
NC
NC
NC
NC

6.S7E-07
2.30E-09

NC
8.82E-OS

NC
NC
NC
NC
NC
NC
NC

1.25E-07
NC

1.03E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.37E-OS

ing/derm • Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLET-26
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Sltel
Subsurface Sol I Groundwatef

Constituent I Ino/Denn. I Inhalation | tog/Derm. [ Inhalation

1 ,4-Dichlorobenrene
2.4.6-Trichlorophenol
2.4-Dichlorophenol
3/4- Methyl phenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)<luoranthene
Cadmium
Chlorobenzene
Dhlorotonm
Dibenzo<a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorooenzene
1 ,2-Dichlorobenzene
2.4-D
2,4-Dinitrotoluene
Banurr.
Beryllium
Hexachlorobenzene
Manganese
Methytene Chlohde
Phosphorous
Pyridine
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
)ieldrin
Heptachlor
Heptactilor epoxide
Phenol
Vanadium
Vinyl chloride
1 .1 ,1-Trichloroethane
1.1-Dichloroethane
1.1-Dichloroethene
2.4.5-T
Aldrin
CNoromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Total Risk

Notes:

1.05E-07
NC
NC
NC
NC
NC
NC

9.12E-10
NC
NC
NC

• NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.66E-06
NC
NC
NC
NC
NC
NC
NC

4.93E-06
NC
NC
NC
NC
NC

1.29E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.98E-06

1.08E-09
NC
NC
NC
NC
NC
NC

4.99E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.84E-08
NC
NC
NC
NC
NC
NC

3.45E-07
6.04E-08

NC
NC
NC
NC
NC

1.48E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.40E-07

3.70E-08
1.37E-08

NC
NC
NC
NC
NC

8.93E-09
2.43E-07

NC
NC
NC
NC

3.43E-09
NC
NC
NC
NC
NC

9.20E-06
1.39E-08

NC
3.14E-06
2.23E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.23E-09
NC
NC

7.84E-09
2.62E-09
2.76E-09

NC
NC

1.18E-08
NC
NC

9.41 E-08
NC
NC
NC

2.54E-09
NC
NC
NC
NC

2.17E-06
1.50E-05

NC
NC
NC
NC
NC
NC
NC

6.44E-08
NC
NC
NC
NC
NC

1.89E-06
NC
NC
NC
NC
NC
NC

6.25E-09
NC
NC

2.18E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.18E-08
NC
NC

1.06E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.26E-06

Total
SileL

Subsurface Sol I GrounOtaler | Total
Risk fling/Derm.) Inhalation I IncyDenn. I Inhalation I Risk

1.43E-07
1.37E-08

NC
NC
NC
NC
NC

7.42E-08
2.43E-07

NC
NC
NC
NC

1.89E-06
NC
NC
NC
NC
NC

9.20E-06
2.02E-08

NC
4.82E-06
2.20E-07

NC
NC
NC
NC
NC

3.45E-07
4.99E-06

NC
NC
NC
NC
NC

1.30E-06
NC
NC
NC
NC

5.23E-09
NC
NC

7.84E-09
2.62E-09
2.76E-09

NC
NC

3.36E-08
NC
NC

1.16E-06
NC
NC
NC

2.54E-09
NC
NC
NC
NC

2.17E-06
2.66E-05

NC
NC
NC
NC
NC
NC

1 .77E-07
2.15E-10

NC
NC
NC
NC
NC

2.94E-10
NC
NC
NC
NC
NC
NC
NC
NC

2.42E-06
NC
NC
NC
NC
NC
NC
NC

1.86E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.62E-06

NC
NC
NC
NC
NC
NC

6.92E-08
1.18E-12

NC
NC
NC
NC
NC

2.89E-11
NC
NC
NC
NC
NC
NC
NC
NC

2.68E-08
NC
NC
NC
NC
NC
NC
NC

2.28E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.63E-08

2.48E-08
NC
NC
NC
NC
NC

3.67E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.19E-07
3.46E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.84E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.SSE-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.55E-09

2.48E-08
NC
NC
NC
NC
NC

2.83E-07
2.17E-10

NC
NC
NC
NC
NC

3.23E-10
NC
NC
NC
NC
NC

2.19E-07
5.01 E-09

NC
2.45E-06

NC
NC
NC
NC
NC
NC
NC

1.8SE-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.00E-06

ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure
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TABLE T-27
TOTAL POTENTIAL NONCARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND Rl/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,4-DichJorobenzene
2.4,6-Trichlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chtorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachloropnenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
1 .2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
3yridme
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Mettiyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cisArans-1 .2-Dichloroethene
delta-BHC
Dieldnn
Heptacnlor
Heptacn,or epoxide
Phenol
Vanadium
Vinyl chlonde
1,1.1 -Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2,4.5-T
AJdnn
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Total HI

StteG J SlteH
Subsurface Son

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

2.S7E-03
NC
NC
NC
NC

4.48E-03
1.94E-04

NC
NC
NC
NC
NC

2.65E-02
S.49E-04
9.79E-05
3.76E+01

NC
NC
NC
NC
NC

9.40E-02
NC

8.62E-03
NC
NC

7.07E+00
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

448E+01

Inhalation

NC
NC
NC
NC
NC
NC
NC

5.01 E-05
NC
NC
NC
NC

1.77E-04
2.54E-04

NC
NC
NC
NC
NC
NC

5.43E-07

1.94E-06
NC
NC
NC
NC
NC
NC

S.49E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.50E-01

Groundwater
Ing/Derm.

NC
NC
NC

4.21 E-04
NC
NC
NC

1.77E-02
NC
NC
NC

1.30E-02
7.78E-03
4.35E-05

NC
2.84E-04

NC
NC

1.62E-03
2.16E-01
8 41 E-04

NC
2.76E-01
1.30E-03

NC
NC

6.50E-02
NC

1.64E-04
NC
NC
NC
NC
NC
NC
NC
NC

3.59E-03
NC

6.48E-05
1.97E-05

NC
2.85E-03

NC
NC
NC
NC

2.44E-04
3.S9E-04
6.13E-04

NC
NC
NC

8.13E-05
3.10E-05

NC
NC

1.74E-04

NC
NC

4.61 E-03
NC

6.13E-01

Inhalation

NC
NC
NC
NC
NC
NC
NC

4.39E-01
NC
NC
NC
NC

3.83E-01
NC
NC
NC
NC
NC
NC
NC

8.61 E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.22E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC

S.54E-03
NC
NC
NC
NC
NC

3.41 E-04
NC
NC
NC
NC

7.98E-01
NC

1.75E+00

Total | Subsurface Soi I Groundwater Total

NC
NC
NC

4.21 E-04
NC
NC
NC

4.S9E-01
NC
NC
NC

1.30E-02
3.96E-01
4.91 E-04

NC
2.84E-04

NC
NC

1.62E-03
2.42E-01
2.2SE-03
9.99E-05
3.78E+01
1.30E-03

NC
NC

6.50E-02
NC

6.43E-01
NC

8.62E-03
NC
NC

7.07E+00
NC
NC
NC

3.59E-03
NC

1.22E-01
1.97E-05

NC
2.85E-03

NC
NC
NC
NC

2.44E-04
3.59E-04

6.16E-03
NC
NC
NC

8.13E-OS
3.10E-05
3.41 E-04

NC
1.74E-04

NC
NC

8.02E-01
NC

4.77E+01

1.70E-01
NC

4.12E-02
NC
NC
NC
NC

3.60E-03
NC
NC
NC

1.15E-01
376E-03

NC
NC
NC
NC

1.78E-01
NC
NC
NC

6.36E-05
1.53E+02

NC
1.26E-01
3.5SE-02

NC
NC
NC
NC
NC

1.30E-01
1.60E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.54E+02

2.51 E-04
NC
NC
NC

6.03E-02
NC
NC

6.77E-05
NC
NC
NC
NC

1.49E-04
NC
NC
NC
NC
NC
NC
NC
NC

1.26E-06
NC
NC

2.49E-04
NC
NC
NC
NC
NC
NC

4.81 E+00
1.2 IE-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.87E+00

4.43E-03
NC
NC

1.44E-04

NC
NC

3.25E-03
5.03E-02

NC
NC
NC

2.39E+00
7.50E-03

NC
NC
NC
NC
NC
NC

1.28E-02
2.13E-04

NC
NC
NC
NC
NC

5.46E-04

NC
NC
NC

6.84E-03
NC
NC
NC
NC '
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

247E+00

NC
NC
NC
NC
NC
NC
NC

1.2SE+00
NC
NC
NC
NC

3.70E-01
NC
NC
NC
NC
NC
NC
NC

2.18E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.62E+00

1.75E-01
NC

4.12E-02
1.44E-04
6.03E-02

NC
3.25E-03
1.30E+00

NC
NC
NC

2.50E+00
3.81 E-01

NC
NC
NC
NC

1.78E-O1
NC

1.28E-02
4.32E-04
6.49E-05
1.53E+O2

NC
1.26E-01
3.58E-02
5.46E-04

NC
NC
NC

6.84E-03
4.94E+00
1.60E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.62E+02
Notes:
ing/derm - Ingestion/Demnal.
HI -Hazard Inoex.
HQ - Hazard Quotient.
NC - No! Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME • Reasonable Maximum Exposure. -r- nn

RME construction summary.x!s\nc
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TABLE T-27
TOTAL POTENTIAL NONCARCINOGENIC RIS
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - E6CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Site 1 || Site L
Subsurface Soi I Groundwater

1 .4-Dichlorobenzene
2.4.6-Trichlorophenol
2,4-Dichlorophenol
3/4-Me»ytphenol
4-Nrtroaniline
Antimony
Arsenic
Benzene
Benzo<a)anthracene
Ben2o(a)pyrene
Bervzo<b)1luoranthene
Cadmium
Chlorooenzene
Chloroform
Dibenzo(a.h)amhracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
1 .2-Dichlorobenzene
2.4-D
2,4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Metnylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
Dieldnn
HeptacrUor
Heptachtor epoxide
Phenol
Vanadium
Vinyl chloride
1 ,1 .1 -Trichloroethane
1.1-Dichloroethane
1.1-Oehloroethene
2.4,5-T
Aklnn
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEO
Total HI
Notes:

1.02E-02
NC
NC
NC
NC

2.72E+00
NC

1.42E-03
NC
NC
NC
NC

1.06E-03
NC
NC
NC
NC
NC
NC
NC
NC

6.49E-05
2.91 E+00

NC
1.37E-01
5.99E-04

NC
NC
NC

1.96E-01
2.69E-01

NC
NC
NC
NC

4.16E-02
NC
NC
NC
NC
NC

. NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.29E+00

1.51 E-05
NC
NC
NC
NC
NC
NC

2.67E-05
NC
NC
NC
NC

4.18E-05
NC
NC
NC
NC
NC
NC
NC
NC

1.28E-06
NC
NC

2.71 E-04
NC
NC
NC
NC

5.03E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.03E-01

3.60E-03
NC

2.77E-02
1.89E-04

NC
NC
NC

1.39E-02
NC
NC
NC

8.51 E-02
2.47E-02
3.94E-03

NC
NC
NC
NC

2.87E-04
1.79E-01
1.88E-03

NC
S.50E+00
2.36E-03
4.24E-02

NC
1.69E-03
1.32E-04
1.81 E-03

NC
NC
NC
NC
NC
NC
NC
NC

1.50E-03
NC

1.12E-04
3.24E-04

NC
2.25E-02
2.43E-04
6.86E-04
8.17E-05
1.63E-03
1.02E-04

NC
3.83E-04
1.12E-03
5.03E-04
1.22E-03

NC
NC
NC
NC
NC

5.74E-01
1.31E-03
1.15E-02

NC
6.51 E+00

NC
NC
NC
NC
NC
NC
NC

3.44E-01
NC
NC
NC
NC

1.22E+00
2.89E+01

NC
NC
NC
NC
NC
NC

1.92E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.10E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.46E-03
1.63E-02
3.28E-02

NC
NC
NC
NC
NC
NC
NC
NC

1.99E+00
NC

3.28E+01

Total I Subsurface Sol 1 Groundwater | Total

1.38E-02
NC

2.77E-02
1 .895-04

NC
2.72E+00

NC
3.60E-01

NC
NC
NC

8.51 E-02
1.24E+00
2.89E+01

NC
NC
NC
NC

2.87E-04
1.79E-01
3.80E-03
6.61 E-OS
8.41 E+00
2.36E-03
1.80E-01
5.99E-04
1.S9E-03
1.32E-W
1.81E-03
6.99E-01
2.69E-01

NC
NC
NC
NC

4.16E-02
NC

1.50E-03
NC

2.11E-01
3.24E-04

NC
2.25E-02
2.43E-04
6.86E-04
8.17E-05
1.63E-03
1.02E-04

NC
3.85E-03
1.74E-02
3.33E-02
1.22E-03

NC
NC
NC
NC
NC

5.74E-01
1.31E-03
2.01 E+00

NC
4.61E+01

NC
NC
NC
NC
NC
NC

2.75E-02
3.35E-04

NC
NC
NC
NC

4.41 E-05
3.37E-04

NC
NC
NC
NC
NC
NC
NC

3.33E-04
4.24E+00

NC
NC
NC
NC
NC
NC
NC

1.02E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.27E+00

NC
NC
NC
NC
NC
NC
NC

6.30E-06
NC
NC
NC
NC

1.74E-06
4.42E-04

NC
NC
NC
NC
NC
NC
NC

6.59E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.57E-04

2.41 E-03
NC
NC
NC
NC
NC

5.70E-03
NC
NC
NC
NC

2.93E-02
NC
NC
NC
NC
NC
NC
NC

4.26E-03
4.66E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.69E-03
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.38E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.77E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.77E-04

2.41 E-03
NC
NC
NC
NC
NC

3.32E-02
3.41 E-04

NC
NC
NC

2.93E-02
4.S9E-OS
7.80E-04

NC
NC
NC
NC
NC

4.26E-03
9.42 E-04
3.40E-04
4.24E+00

NC
NC
NC
NC
NC
NC
NC

1.02E-03
NC
NC
NC

1.69E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.32E+00

ing/derm - Ingestion/Oermal.
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value
or not a constituent ol potential concern in this
area/medium.
RME - Reasonable Maximum Exposure. y n 1

RME construction summary.xls\nc
June 1.2001

Revision 1



TABLE T-28
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND Rt/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,4-Oichlorobenzene
2.4.6-Tnchlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Nitroanilme
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoran1hene
CaOmium
Chlorobenzene
Chloroform
Oibenzo(a.h)anthracene
Bamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 .2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
Beryllium
Hexachiorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyi-2-pentanone (MIBK)
Acetone
alpha-BHC
cisArans-1 ,2-Dichloroethene
delta-BHC
Oieldnn
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1.1,1 -Trichloroethane
1.1-Dichioroethane
1.1-Dichloroethene
2,4.5-T
Aldrin
Chioromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Total Risk

StteG I StteH
Subsurface Sol I Greundwatef I Total | Subsurface Soil I Groundwater I Total

NC
NC
NC
NC
NC
NC
NC

1.97E-10
NC
NC
NC
NC
NC

5.58E-1 1
NC
NC
NC
NC
NC

1.24E-07
7.69E-10

NC
1.59E-06

NC
NC
NC
NC
NC
NC
NC

4.82E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1.77E-06

Notes:

NC
NC
NC
NC
NC
NC
NC

9.51E-13
NC
NC
NC
NC
NC

4.97E-12
NC
NC
NC
NC
NC
NC

3.03E-13
NC

1.46E-08
NC
NC
NC
NC
NC
NC
NC

4.89E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1.51E-08

NC
6.72E-09

NC
NC
NC
NC
NC

5.70E-09
NC
NC
NC
NC
NC

1.89E-11
NC

3.76E-10
NC
NC
NC

5.55E-06
2.38E-09

NC
7.89E-08
6.11E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.65E-10
NC
NC
NC
NC
NC
NC
NC

9.46E-09
NC
NC
NC
NC

1.13E-10
1.80E-11

NC
NC
NC
NC

NC
2.39E-07
589E-06

NC
NC
NC
NC
NC
NC
NC

2.46E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.40E-10
NC
NC

3.S8E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.05E-08
NC
NC
NC
NC
NC

4.40E-10
NC
NC
NC
NC

NC
NC

7.20E-08

NC
6.72E-09

NC
NC
NC
NC
NC

3.05E-08
NC
NC
NC
NC
NC

7.97E-11
NC

3.76E-10
NC
NC
NC

S.67E-06
3.79E-09

NC
1.69E-06
3.64E-08

NC
NC
NC
NC
NC
NC

4.86E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.6SE-10
NC
NC
NC
NC
NC
NC
NC

1.99E-08
NC
NC
NC
NC

1.13E-10
4.S8E-10

NC
NC
NC
NC
NC

2.39E-07
7.74E-06

1.19E-07
2.65E-09

NC
NC
NC
NC
NC

1.96E-10
3.22E-08
3.48E-07
1.81E-08

NC
NC
NC

8.09E-08
NC
NC
NC
NC
NC
NC
NC

4.80E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.94E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

S.40E-06

1.12E-09
2.68E-1 1

NC
NC
NC
NC
NC

9.43E-13
3.1SE-10
3.40E-09
1.77E-10
9.54E-09

NC
NC

7.91 E-10
NC
NC
NC
NC
NC
NC
NC

4.40E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC

839E-14
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.94E-08

5.05E-09
1.60E-10

NC
NC
NC
NC

3.95E-09
3.39E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.27E-07
3.96E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

6.2SE-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

2.03E-07

NC
NC
NC
NC
NC
NC
NC

1.46E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.07E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

.NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1.48E-08

1.26E-07
2.84E-09

NC
NC
NC
NC

3.9SE-09
1 .82E-08
3.26E-08
3.51 E-07
1.83E-08
9.54E-09

NC
NC

8.17E-08
NC
NC
NC
NC

1.27E-07
5.03E-10

NC
4.84E-06

NC
NC
NC
NC
NC
NC
NC

6.25E-08
NC

3.95E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

5.68E-06

ing/derm - Ingestion/Oermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.

T-92
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TABLE T-28
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR imemational
Page 2 ot 2

Constituent

1 ,4-Dicnlorobenzene
2.4.6-Trichlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
BenzcXbJtluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
TetracWoroethene
Toluene
Total PCBs
Trichtoroethene
1 ,2.4-Tnchlorobenzene
1 .2-Dichtorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
2-Chtorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 .2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoade
Phenol
Vanadium
Vinyl chloride
1,1.1-Tnchloroethane
1,1-Dichloroethane
1.1-Dichloroethene
2.4.5-T
Aldrin
Chlorometnane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Total Risk

Sttel | SlteL
Subsurface Soi

Ing/Derm.

4.81 E-09
NC
NC
NC
NC
NC
NC

4.90E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.17E-07
NC
NC
NC
NC
NC
NC
NC

3.63E-07
NC
NC
NC
NC
NC

4.26E-07
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-06

Inhalation

4.51 E-11
NC
NC
NC
NC
NC
NC

2.36E-13
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.91 E-09
NC
NC
NC
NC
NC
NC

1.03E-07
3.68E-09

NC
NC
NC
NC
NC

4.44E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-07

Groundwater
Ing/Derm.

1.41E-08
6.87E-09

NC
NC
NC
NC
NC

4.47E-09
1.22E-07

NC
NC
NC
NC

4.34E-10
NC
NC
NC
NC
NC

4.60E-06
1.92E-09

NC
1.57E-06
1.11E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.62E-09
NC
NC

3.92E-09
1.31E-09
1.38E-09

NC
NC

5.91 E-09
NC
NC

4.70E-08
NC
NC
NC

1.27E-09
NC
NC
NC
NC

1 08E-06
7.47E-06

Inhalation

NC
NC
NC
NC
NC
NC
NC

1.93E-08
NC
NC
NC
NC
NC

1.43E-07
NC
NC
NC
NC
NC
NC

5.17E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

6.53E-09
NC
NC

3.18E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.88E-07

Total 1 Subsurface So» 1 Groundwater
Risk | Ing/Derm. I Inhalation | Ing/Derm. I Inhalation

1.89E-08
6.87E-09

NC
NC
NC
NC
NC

2.38E-08
1.22E-07

NC
NC
NC
NC

1.44E-07
NC
NC
NC
NC
NC

4.60E-06
2.44E-09

NC
1.89E-06
1.11E-09

NC
NC
NC
NC
NC

1.03E-07
3.66E-07

NC
NC
NC
NC
NC

4.31 E-07
NC
NC
NC
NC

2.62E-09
NC
NC

3.92E-09
1.31 E-09
1.38E-09

NC
NC

1.24E-08
NC
NC

3.65E-07
NC
NC
NC

1.27E-09
NC
NC
NC
NC

1.08E-06
9.18E-06

NC
NC
NC
NC
NC
NC

1.78E-08
2.58E-11

NC
NC
NC
NC
NC

3.26E-11
NC
NC
NC
NC
NC
NC
NC
NC

4.53E-07
NC
NC
NC
NC
NC
NC
NC

6.74E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.78E-07

NC
NC
NC
NC
NC
NC

6.48E-09
1.24E-13

NC
NC
NC
NC
NC

2.91E-12
NC
NC
NC
NC
NC
NC
NC
NC

4.15E-09
NC
NC
NC
NC
NC
NC
NC

6.84E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.07E-08

3.59E-09
NC
NC
NC
NC
NC

6.32E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.58E-08
8.36E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.07E-07

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.25E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.25E-10

Total
Risk

3.59E-09
NC
NC
NC
NC
NC

3.06E-08
2.59E-11

NC
NC
NC
NC
NC

3.55E-1 1
NC
NC
NC
NC
NC

9.56E-08
1.06E-09

NC
4.57E-07

NC
NC
NC
NC
NC
NC
NC

6.81 E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.95E-07

Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent ot potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE T-29
TOTAL POTENTIAL NONCARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR Internationa)
Page 1 of 2

Constituent

1 ,4-Oichlorooenzene
2.4.6-Tnchlorophenol
2.4-Dichlorophenol
a<4- Methyl phenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Ben2o(a)pyrenc
Benzo(b)fluoranthene
Cadmium
Chlorooenzene
Chloroform
Dibenzo(a.h)anihracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Tnchloroethene
1 .2.4-Trichlorobenzene
1 .2-Dichtorooenzene
2.4-D
2.4-OiniTrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methyiene Chloride
Phosphorous
Pyndine
Selenium
Toxaphene
2-Chlorophenol
4-Chloroaniline
4-Methyl-2-pemanone (MIBK)
Acetone
alpha-BHC
cisArans-1.2-Dichloroetnene
deita-BHC
Dieldnn
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1 . 1 . 1 -Trichtoroethane
1.1-Dichloroethane
1.1-Dichloroethene
2.4.5-T
Aldtin
Chloromelhane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEO
Total HI

SiteG H SiteH
Subsurface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

3.07E-04
NC
NC
NC
NC

Z99E-04
6.40E-05

NC
NC
NC
NC
NC

Z42E-03
1.04E-04
1.33E-05
2.79E+00

NC
NC
NC
NC
NC

362E-O3
NC

2.63E-03
NC
NC

1.36E+00
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.16E*00

Inhalation

NC
NC
NC
NC
NC
NC
NC

5.Q9E-06
NC
NC
NC
NC

1.07E-05
7.62E-05

NC
NC
NC
NC
NC
NC

9.30E-08
2.40E-07

NC
NC
NC
NC
NC
NC

1.97E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.98E-02

Groundwater
In9/Oefnit

NC
NC
NC

2.106-04
NC
NC
NC

886E-03
NC
NC
NC

3.66E-03
3.89E-03
2.17E-05

NC
6.75E-05

NC
NC

4.38E-04
1.08E-01
3.20E-04

NC
1.38E-01
6.48E-04

NC
NC

8.S6E-03
NC

4.S4E-05
NC
NC
NC
NC
NC
NC
NC
NC

1.80E-03
NC

3.24E-05
986E-06

NC
1.43E-03

NC
NC
NC
NC

1.22E-04
1.79E-O4
3.07E-04

NC
NC
NC

4.07E-05
1.5SE-05

NC
NC

8.68E-05
NC
NC

2.30E-03
NC

2.79E-01

inhalation

NC
NC
NC
NC
NC
NC
NC

1.32E-01
NC
NC
NC
NC

1.15E-01
NC
NC
NC
NC
NC
NC
NC

1.97E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.67E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.66E-03
NC
NC
NC
NC
NC

1.C2E-04
NC
NC
NC
NC

2.39E-01
NC

5.25E-01

Total 1 Subsurface Soil I Groundwater I Total
•Tr̂ 'l!, '.',.. V.HI!,!,".,.!.'.!!', !• '/•.-'. M«H,i,'.'!'-. '.',!•!!.•

NC
NC
NC

2.10E-04
NC
NC
NC

1 41E-01
NC
NC
NC

3.66E-03
1 19E-01
1.62E-04

NC
67SE-05

NC
NC

4.38E-04
1.10E-01
6.20E-04
1.36E-05
2.93E*00
6.4BE-04

NC
NC

8.S6E-03
NC

2.34E-02
NC

2.63E-03
NC
NC

1.36E*00
NC
NC
NC

1.80E-03
NC

3.67E-02
9.86E-06

NC
1.43E-03

NC
NC
NC
NC

1.22E-04
1.79E-O4
1.97E-03

NC
NC
NC

4.07E-OS
1.55E-OS
1.02E-04

NC
8.68E-05

NC
NC

2.42E-01
NC

498E*00

1.16E-02
NC

^76E-03
NC
NC
NC
NC

3.05E-04
NC
NC
NC

2.63E-02
2.69E-04

NC
NC
NC
NC

7.93E-03
NC
NC
NC

6.28E-06
8.40E+00

NC
7.33E-03
3.97E-03

NC
NC
NC
NC
NC

4.S6E-03
6.13E-06

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.46E*00

1.S6E-05
NC
NC
NC

1.81E-02
NC
NC

S05E-06
NC
NC
NC
NC

963E-06
NC
NC
NC
NC
NC
NC
NC
NC

1 13E-07
NC
NC

1.31E-05
NC
NC
NC
NC
NC
NC

1 .52E-01
4.15E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.70E-01

4.91 E-04
NC
NC

1.68E-05
NC
NC

6.14E-04
5.27E-03

NC
NC
NC

2.45E-01
1.17E-03

NC
NC
NC
NC
NC
NC

2.47E-03
534E-05

NC
NC
NC
NC
NC

6.04E-05
NC

. NC
NC

3.42E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.S9E-01

NC
NC
NC
NC
NC
NC
NC

783E-02
NC
NC
NC
NC

3.47E-02
NC
NC
NC
NC
NC
NC
NC

3.28E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-01

121E-02
NC

Z76E-03
1.68E-05
1.81E-02

NC
6.14E-04
8.39E-02

NC
NC
NC

2.72E-01
3.62E-02

NC
NC
NC
NC

7.93E-03
NC

2.47E-03
8.61 E-05
6.39E-06
8.40E+00

NC
7.35E-03
3.97E-03
6.04E-05

NC
NC
NC

3.42E-03
1.S7E-01
6.13E-06

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.01 E+OC

Notes:
ing/derm - Inoestion/Dermal
HI . Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/ medium.
RME - Reasonable Maximum Exposure
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TABLET-29
TOTAL POTENTIAL NONCARCINOGENIC R|:
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR imemational
Page 2 OS 2

Constituent

1 .4-Dichlorobenzene
2.4.6-Trichloropnenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Ntroaniine
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)antriracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachtorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichtoroethene
1 .2.4-TricMorobenzene
1 ,2-Dichlorobenzene
2.4-D
2.4-Diritrotoluene
Barium
Beryllium
Hexachtorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyridne
Selenium
Toxaphene
2-Chtorophenol
4-Chloroaniline
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/Irans-1 .2-Dehloroethene
delta- BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1.1.1-Trichloroethane
1.1-Dichloroethane
1.1-Dchloroethene
2.4.5-T
AWnn
Chlorometnane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ
Total HI
Notes:

Site!
Subsurface Soil

Ing/Denn

4.67E-04
NC
NC
NC
NC

2.99E-01
NC

7.62E-05
NC
NC
NC
NC

9.54E-05
NC
NC
NC
NC
NC
NC
NC
NC

3.10E-06
5.55E-01

NC
7.70E-03
5.07E-05

NC
NC
NC

7.63E-02
1.98E-02

NC
NC
NC
NC

1.34E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.71E-01

Inhalation

6.26E-07
NC
NC
NC
NC
NC
NC

1.26E-06
NC
NC
NC
NC

3.42E-06
NC
NC
NC
NC
NC
NC
NC
NC

5.57E-08
NC
NC

1.38E-OS
NC
NC
NC
NC

1.S1E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.51E-01

Groundwater
Ing/Derm.

1.37E-03
NC

1.39E-02
9.47E-05

NC
NC
NC

6.95E-03
NC
NC
NC

143E-02
3.63E-03
4.98E-04

NC
NC
NC
NC

1.44E-04
8.94E-02
2.59E-04

NC
2.75E+00
1.18E-03
2.12E-02

NC
8.45E-04
4.90E-05
Z32E-04

NC
NC
NC
NC
NC
NC
NC
NC

7S1E-04
NC

S.S8E-05
162E-04

NC
1.13E-02
1.22E-04
343E-04
4.08E-05
8.17E-04
5.11E-05

NC
1.92E-04
5.61E-04
251E-04
610E-04

NC
NC
NC
NC
NC

2.67E-01
6SSE-04
5.76E-03

NC
3.21 E+00

Inhalation

NC
NC
NC
NC
NC
NC
NC

1.03E-01
NC
NC
NC
NC

1.07E-01
2.19E+00

NC
NC
NC
NC
NC
NC

1.59E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.31 E-02
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.04E-03
4.88E-03
9.85E-03

NC
NC
NC
NC
NC
NC
NC
NC

5.98E-01
NC

3.08E+00

Total
SlteL

Subturtace Soil I Groundwatef I Total
HQ B Ing/Derm. | Inhalation I Ing/Derm. I Inhalation! HO

1.84E-03
NC

1.39E-02
947E-OS

NC
2.99E-01

NC
1.10E-01

NC
NC
NC

1.43E-02
1.1 IE-01
2.19E+00

NC
NC
NC
NC

1.44E-04
8.94E-02
418E-04
3.16E-06
3.31 E+00
1 18E-03
2.89E-O2
S.07E-05
8.45E-04
4.90E-OS
2.32E-04
2.27E-01
1.98E-02

NC
NC
NC
NC

1.34E-02
NC

7.51E-04
NC

6.32E-02
1.62E-04

NC
1.13E-02
1.22E-04
3.43E-04
4.08E-05
8.17E-04
5.11E-OS

NC
1.23E-03
5.44E-03
1.01 E-02
6.106-04

NC
NC
NC
NC
NC

2.87E-01
6.55E-04
6.04E-01

NC

7.42E+00

NC
NC
NC
NC
NC
NC

2.78E-03
4 01 E-05

NC
NC
NC
NC

3.44E-06
3.74E-05

NC
NC
NC
NC
NC
NC
NC

1.83E-05
7.93E-01

NC
NC
NC
NC
NC
NC
NC

369E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.96E-01

NC
NC
NC
NC
NC
NC
NC

6.65E-07
NC
NC
NC
NC

1.23E-07
4.46E-05

NC
NC
NC
NC
NC
NC
NC

3.29E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.57E-OS

349E-04
NC
NC
NC
NC
NC

9.B4E-04
NC
NC
NC
NC

8.68E-03
NC
NC
NC
NC
NC
NC
NC

1.86E-03
1.13E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.67E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.24E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.91 E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.91 E-05

3.49E-04
NC
NC
NC
NC
NC

376E-03
4.0BE-05

NC
NC
NC

B.68E-03
356E-06
8.20E-05

NC
NC
NC
NC
NC

1.86E-03
1.82E-04
1.86E-05
7.93E-01

NC
NC
NC
NC
NC
NC
NC

3.E9E-04
NC
NC
NC

3.67E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.08E-01

ing/derm - Ingestion/Dermal.
HI - Hazard Index
HO - Hazard Quotient
NC - Not Calculated, no dose-response value
or not a constituent ol potential concern in this
area/medium
RME - Reasonable Maximum Exposure.
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TABLE T-30
EVALUATION OF CONSTRUCTION WORKER EXPOSURE

TO LEAD IN GROUNDWATER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC

ENSR International

Parameter

PbB baseline (ug/dL)

BSF (ug/dL per ug/day)

Inhalation - Excavation Air

Aa (unitless)
Va (mA3/day)
Ca (ug/mA3)

Uptake air (ug/day)

Incjestion - Water

Aw (unitless)
Iw (L/day)
Cw (ug/L)

Uptake water (ug/day)

Inaestion Soil

As (unitless)
Is (g/day)
Cs (ug/g)

Uptake soil (ug/day)

PbB (ug/dj)

Construction Worker
SiteG

2.2

0.4

0.32
20

0.014469

0.0101

0.2
0.005
6009

0.659

0.12
0.1

241.15

0.317

2.59

SiteH

2.2

0.4

0.32
20

0.03462

0.0243

0.2
0.005
8190

0.898

0.12
0.1
577

0.759

2.87

Sitel

2.2

0.4

0.32
20

0.12363

0.0867

0.2
0.005
2610

0.286

0.12
0.1

2060.5

2.710

3.43
Notes:
Target Blood Lead Level as Defined by OSHA for Adult Workers:

a) Blood lead level of workers (male and female) intending to have children should
remain below 30 ug/dL.

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young
children. Bowers et al. (1 994) suggest that while the CDC criteria for children were not develope
for adults they may be useful as a screening ctechnique for adults.

Bowers CWrev 1 .XLSXBowers CW
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ENSR International

TABLE T-31
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Total Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA

Site
G

1.01E-05
3.53E-05
4.54E-05

2.49E+00
4.77E+01
5.02E+01

H
3.51E-06
9.37E-05
9.72E-05

4.55E+00
1.62E+02
1.67E+O2

I
8.92E-06
2.66E-05
3.56E-05

2.04E+00
4.61 E+01
4.81 E+01

L
3.69E-07
3.00E-06
3.37E-06

8.95E-01
4.32E-I-00
5.21 E+OO

Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
RME - Reasonable Maximum Exposure.

totals.xls\rme
June 1. 2001
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TABLE T-32
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

TotaJ Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA

'••••'• '.^••"•'r.-^ Site v
G

4.78E-06
7.74E-06
1.25E-05

7.60E-01
4.98E+00
5.74E+00

H
1.29E-06
5.68E-06
6.97E-06

1.38E+00
9.01 E+00
1.04E+01

J
2.84E-06
9.18E-06
1.20E-O5

3.43E-01
7.42E+00
7.76E+00

L
1.39E-07
5.95E-07
7.34E-07

2.87E-01
8.08E-01
1.10E400

Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
MLE - Most Likely Exposure.

totals.xls\mle
June 1, 2001

Revision 1
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TABLE T-33
SELECTION OF EPCs (LEACHATE DATA VERSUS TCLP DATA)
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

H
U>vo

Constituent; ;
1,1.1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,4-Trichlorobenzene
1 ,4-Dichlorobenzeno
2,4,5-T
2,4,6-Trichlorophenol
2,4-D
2,4-D
2,4-Dichlorophenol
2,4-Dlnitrotoluene
2-Chlorophenol
3-M9lhylphenol/4-Methylphenol
4-Methyl-2-pentanone (MIBK)
Acetone
Aldrin
alpha-BHC
Barium
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
Chloromethane
Chrysene
cis/trans- 1 ,2-Dichloroethene
Cobalt
delta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Lead (e)
MCPP
Mercury
Naphthalene
Nitrobenzene
Pentachlorophenol

Leachate (a)
(mg/L)

--
--
--
-
•-

3.80E-01
--
--
--
--
--

1.10E+00
1.40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04

--
8.80E-01

--
-•

2.80E+00
3.20E-02
2.60E-02

--
1 .90E+00
1.40E+00

--
--
--
--
--
--

1 .OOE+00

7.60E+00

SltoG
TCLP (b)

(mp/L)
--
--
--
--
--
--

4.95E+00
5.00E+01

--
--
--
--
--
--

--
--

5.30E+00
6.00E-01

--
1.20E-01
2.70E+00

--
•-
•-
--
--
--
--

4.20E-03
--
--

6.09E+00
--
--
--

7.35E-02
1.10E+00

R

Selected (cj
(mg/L)

--
--
--
--

3.80E-01
4.95EfOO
5.00E+01

--
--

1.10E+00
1.40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04
5.30E+00
8.80E-01

--
1.20E-01
2.80E+00
3.20E-02
2.60E-02

1.90E+00
1.40E+00

-•

4.20E-03

--
6.09E+00

--
--

1. OOE+00
7.35E-02
7.60E+00

E - . • . - •

Leachate (a)
(mfl/L)

1.30E+01
3.70E+00
4.80E-01
3.20E+00
9.90E-01

--
1.30E+00

--
1 .30E+00
2.60E+00

--
4.60E-01
6.30E-01
1 .60E+00
1.20E+01

--
2.50E-03

•-
6.90E-01
2.20E-02

--
9.50E-01
2.60E-02

--
2.30E-02
1.50E+01

--
1.90E-03
1.50E-03

--
2.50E-03
1 .30E-03
5.80E-01
3.40E+01
1.80E-02
2.50E+00

--
6.30E+00

. . : :> .. .

Site!
TCLP (b)

(TOfl/L)
1.30E+01
3.70E+00
4.80E-01
3.20E+00
9.90E-01
3.80E-01
4.95E+00
5.00E+01
1.30E+00
2.60E+00

--
1.10E+00
1.40E+00
1.60E+00
1.20E+01
2.30E-04
2.50E-03
5.30E+00
8.80E-01
2.20E-02
1.20E-01
2.80E+00
3.20E-02
2.60E-02
2.30E-02
1.50E+01
1 .40E+00
1.90E-03
1 .50E-03
4.20E-03
2.50E-03
1.30E-03
6.09E+00
3.40E+01
1 .80E-02
2.50E+00
7.35E-02
7.60EhOO

Selected (e)
fl«fl/y

1.30E+01
3.70E+00
4.80E-01
3.20E+00
9.90E-01
3.80E-01
4.95E+00
5.00E+01
1.30E+00
2.60E+00

--
1.10E+00
1.40E+00
1.60E+00
1.20E+01
2.30E-04
2.50E-03
5.30E+00
8.80E-01
2.20E-02
1.20E-01
2.80E+00
3.20E-02
2.60E-02
2.30E-02
1.50E+01
1.40E+00
1.90E-03
1.50E-03
4.20E-03
2.50E-03
1.30E-03
6.09E+00
3.40E+01
1.80E-02
2.50E+00
7.35E-02
7.60E+00

Leaehat* (8)
,(niS/Ll̂

-•
--
--
--

3.80E-01
--
--
--
--
--

1.10E+00
1 .40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04

--
8.80E-01

--
-•

2.80E+00
3.20E-02
2.60E-02

--
1.90E+00
1.40E+00

--
--
--
-•
--
--
--
--

1 .OOE+00
--

7.60E+00

SiteQ
TCLP (d)
(m»i)

--
--
--
--
--
--

1.27E+00
1.32E+01

•-
--
--
--
--
--
--
--
-•

2.94E+00
2.04E-01

-
6.75E-02
8.24E-01

--
--
--
--
--
--
--

2.00E-03
--
--

6.09E+00
--
--
--

3.96E-02
4.63E-01

li ; • • • - :VW

1 . . , , . ' • • - .

Selected (c)
4WJI/L)

--
--
--
--

3.80E-01
1.27E+00
1.32E+01

--
--
--

1.10E+00
1.40E+00
9.30E-01
7.30E-01
2.30E-04
5.40E-04
2.94E+00
8.80E-01

--
6.75E-02
2.80E+00
3.20E-02
2.60E-02

--
1.90E+00
1.40E+00

-
--

2.00E-03
--
•-

6.09E+00
--

1. OOE+00
3.96E-02
7.60E+00

.6'. :,.Hv?.;,..,.,

Leachate (a)
(mg/L)s<

1.30E+01
3.70E+00
4.80E-01
3.20E+00
9.90E-01

--
1.30E+00

--
1.30E+00
2.60E+00

--
4.60E-01
6.30E-01
1.60E+00
1.20E+01

--
2.50E-03

--
6.90E-01
2.20E-02

•-
9.50E-01
2.60E-02

--
2.30E-02
1.50E+01

--
1.90E-03
1.50E-03

--
2.50E-03
1.30E-03
5.80E-01
3.40E+01
1.80E-02
2.50E+00

--
6.30E+00

Site 1
TCLP (d)

(mail)
-
••
-
-

5.99E-01
--
--
--
--
--

2.83E-02
--
--
--
--
--
--

1.50E+01
1.82E-01

-•
2.64E-01
2.62E+00
7.33E-01

--
--
--
--
--
--
--
--
--

2.61 E+00
--
--
-•

1.30E-02
1.29E+00

Selected (c)
(mg/L)

1.30E+01
3.70E+00
4.80E-01
3.20E+00
9.90E-01

--
1.30E+00

--
1.30E+00
2.60E+00
2.83E-02
4.60E-01
6.30E-01
1.60E+00
1.20E+01

--
2.50E-03
1.50E+01
6.90E-01
2.20E-02
2.64E-01
2.62E+00
7.33E-01

--
2.30E-02
1.50E+01

--
1.90E-03
1.50E-03

--
2.50E-03
1.30E-03
2.61 E+00
3.40E+01
1 .80E-02
2.50E+00
1.30E-02
6.30E+00

leachir- tclp.xlsVnle
June 1,2001

Revision 1
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TABLE T-33
SELECTION OF EPCs (LEACHATE DATA VERSUS TCLP DATA)
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

. • - . ' • . ' • ; - • ; ' . • : ' • ' ••'.••:'.••-'••:•'• -"••:
Constituent . . : • ' . ; ; '•'. •
Phenol
Tetrachloroethene
Total Polychlorinated Biphenyls
Total TCDD-TEQ
Trichloroethene
Vanadium
Vinyl chloride

. . • • . • . • . - . . . . . . . - . • R
SlteQ

Leachate (a)
(man.)

1.60E+01
9.90E-02
5.40E-03
6.77E-08
3.40E-01
6.20E-01
1.60E-01

TCLP (b)
(mg/L)

-
1.30E-01

-
7.90E-02

--

Selected Jo)
(mg/L)

1.60E+01
1.30E-01
5.40E-03
6.77E-08
3.40E-01
6.20E-01
1.60E-01

«B:, •...,. , . , . . . . • - . . ' . . . •
Sitel

Leachate (a)
; (mg/L):

6.70E+00
-

1.08E-01
3.07E-07
6.20E-01

-
1.00E-01

TCLP (b)
(mg/L)

1.60E+01
1.30E-01
1.08E-01
3.07E-07
6.20E-01
6.20E-01
1.60E-01

Selected (c)
(mg/L)

1.60E+01
1.30E-01
1.08E-01
3.07E-07
6.20E-01
6.20E-01
1.60E-01

••.;.. .;• .. ;,. . ..;....". "-. fy

- • - , ; v • • • • .SHe.Q.- . . . . - . . • • • : - . :
Leachate (a)

(man.).
1.60E+01
9.90E-02
5.40E-03
6.77E-08
3.40E-01
6.20E-01
1.60E-01

TCLP (d)
(man.)

••
4.39E-02

--
-

2.45E-02
--
-

Selected (c)
(mg/L)U

1.60E+01
9.90E-02
5.40E-03
6.77E-08
3.40E-01
6.20E-01
1.60E-01

LE,,,--:.,;! : . - . • . . . v- ."^••••- •••,•;,• • '. -..
• • • ••• ; •. -. Sitel ; -...: -.-.-.. - • . . . - :
Leachate (a)
, (ms/L)

6.70E+00
--

1.08E-01
3.07E-07
6.20E-01

--
1.00E-01

TCLP (d)
(mg/L)

-
8.00E-02

-
-
--
-
-

Selected (c)
«(mg/L)

6.70E+00
8.00E-02
1.08E-01
3.07E-07
6.20E-01

--
1.00E-01

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
TCLP - Toxicity Characteristic Leaching Procedure.
(a) - Results of leachate sample collected in April 2000.
(b) - Maximum detected concentration in TCLP samples collected n September-October 1999.
(c) - Higher of TCLP and Leachate data.
(d) - Average concentration in TCLP samples collected in September-October 1999.
(o) - The average is used to evaluate lead in both the RME and MLE scenarios.

Oo

leach vs lclp.xls\mle
June 1, 2001

Revision 1



TABLE T-34
CALCULATION OF GROUNDWATER-TO-AIR ATTENUATION FACTORS - RME AND MLE SCRNAniOS
SAUOET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

•" Input Parameters "•

Water temperature (dogK) 298.16
Viscosity ol water (cp) 0890-)
Wetted area (m"2) 2025
Wind speed (m/s) 2.2S

'" Constants •"

Gas const, (aim m"3/(moldegK)) 821E 05
Dill, ol ether In H2O (cm"2/s) 8.BOE-06
Viscosity ol air (g/(cm s)) 1 81E-04
Density of air (g/cm"3) 1.20E-03

"" Calculated Parameter "•

Effective diameter of source (m)

'" Chemical-Specific Parameters'

50777

4-METHYL-2-PENTANONE
BENZENE
CHLOROBENZENE
CHLOROFORM
NAPHTHALENE
TETRACHLORORETHENE
TRICHLOROETHENE
VINYLCHLORIDE
ACETONE
CIS/TRANS-1.2-DICHLOROETHENE
1.1.1 -TRICHLOROETHANE
1,1-OICHLOROETHANE
1,1-DICHLOROETHENE
CHLOROMETHANE

(a)

Molecular
Weight

100.2
78.11
112.66
119.4
128.17
16S.83
131.4
62.6
68.08
96.94
133.4
98.96
96.94
60.49

1
1

1

1
1
1
1
1
1

Henry's Law
Coefficient

(alm'm"3/g mole)

4.16E-04
5.66E-03
3.70E-03
339E-03
4.83E-04
1.84E-02
1.00E-02
860E-02
4.28E-05
6.67E-03
4.08E-03
5.87E-03
2.29E-02
8.82E-03

1
1

1

Dillusivily
In Air

(cm"2/s)

7.35E-02
8.80E-02
7.30E-02
1.04E-01
5.90E-02
7.20E-02
8.18E-02
1.06E-01
1.24E-01
7.07E-02
7.80E-02
7.42E-02
9.00E-02
1.40E-01

2
2

2

2
2
2
2
2
3

Olllusivily
In Water
(cm"2/s)

8.68E-OS
9.80E-06
8.70E-06
1.00E-05
7.50E-06
8.20E-06
1.05E-04
1.23E-05
1.14E-05
1.19E05
8.80E-06
1.05E-05
1.04E-06
1.60E05

2
2

2

2
2
2
2
2
3

Keq

1.70E-02
2.27E-01
1.51E-01
1.38E-01
1 .976-02
7.62E-01
4.09E-01
3.51 E+00
1.76E-03
2.73E-01
1.67E-01
2.40E-01
9.34E-01
3.60E-01

Kl
(m/s)

1.31E-05
3.06E-06
2.82E-06
3.10E-06
2.66E-06
2.71 E-06
1.49E-05
3.66E-06
3.38E-06
3.4BE-06
2.85E-06
3.20E-08
3.18E-06
4.06E-06

SCg

2.05E+00
1.71 E+00
2.07E-fOO
1.45E+00
2.56EtOO
2.09E400
1.84E+00
1.42E+00
t.22E«00
2.13E+00
1.93E-fOO
2.03E400
1.68E«00
1.08E+00

Kg
(m/s)

3.64E-03
4. HE-03
3.62E-03
4.S9E-03
3.14E-03
3.69E-03
3.9 IE-03
465E-03
6.17E-03
3.6SE-03
3.79E-03
366E-03
4.17E-03
6.60E-03

K
(m/s)

1.08E-05
3.05E-06
2.8 IE-06
3.08E-06
246E-06
2.71 E-06
1.47E-OS
3.S6E06
2.46E-06
3.47E-06
2.83E-06
3.19E-06
3.18E-06
4.06E-06

Q
(m3/s)

2.19E-02
6.17E-03
5.69E-03
6.24E-03
4.97E-03
6.49E-03
298E-02
7.20E-03
4.98E-03
7.02E-03
6.74E-03
6.46E-03
6.43E-03
8.20E-03

Groundwaler-to-AIr
Attenuation Factor

(L/m3)(b)
9.60E-02
2.71E-02
2.60E-02
2.74E-02
2.18E-02
2.41E-02
1.31E-01
3.16E-02
2.19E-02
3.08E-02
2.62E-02
2.83E-02
2.82E-02
3.60E-02

I
o

References lor physical constants:
MLE - Maximum Ukely Exposure
RME - Reasonable Maximum Exposure
1--U.S. EPA. 1992. Handbook ol RCRA Ground-water Monitoring Constituents. PB92-233287.
2 - U.S. EPA. 1996. Soil Screening Guidance. PB96-963502.
3 • Calculated based on (he methodology in the Handbook ol Chemical Property Estimation Methods. Lyman, 1990.
(a) - Data for trans-1,2-Dlchloroelhene
(b) - The calculation of these values Is discussed In Appendix L

epcscv, isTrenchAtlenGW-Air
June 1,2001

Revision 1



ENSR International
Page 1 of 5

SAUGET AREA 1 - EE/CA AND RI/FS
RME

||Receplor 3:

Receptors Evaluated

RME Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated ;
Value I

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

100
0.19

3339
70
40

1
1

70
1.00E-06

(mg soil/day)
(mg/cm^)
(cm')
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

1.10E-01
1.43E-02
1 .OOE+00

I
o

1-Jun-01

RME construction soil.xls\assum
March 30, 2001
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL. CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

(mg/kg soil)

1. OOE+00
1. OOE+00
1 .OOE+00
.OOE+00

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

Factor

1
1

NA
NA
NA
0.3

1
0.29
0.29
0.29

NA
NA

1
0.29

NA
NA

1
1

NA
0.83

NA
NA
NA
NA

0.83
NA

1
NA
NA

1

Factor

0.01
0.01

NA
NA
NA

0.001
0.02
0.02
0.02
0.02

NA
NA

0.01
0.02

NA
NA

0.01
0.01
NA

0.04
NA
NA
NA
NA

0.04
NA

0.016
NA
NA

0.01

Oral
Cancer ADDing

Lifetime
Average ADDder

Lifetime
Average Excess Lifetime

Slope Factor RME Construction Worker Daily Dose-Ing. RME Construction Worker Daily Dose-Der. Cancer Risk -
(mg/kg-day)' '

2.40E-02
1.10E-02

NA
NA
NA

1 .50E+00
1 .60E-02
7.30E-01
7.30E+00
7.30E-01

NA
NA

6.10E-03
7.30E+00

NA
NA

1.20E-01
5.20E-02

NA
2.00E+00

NA
NA
NA
NA

1.60E+00
NA

7.50E-03
NA
NA

1.10E+00

(mg/kg-day)

2.24E-09
2.24E-09

NA
NA
NA

6.71E-10
2.24E-09
6.49E-10
6.49E-10
6.49E-10

NA
NA

2.24E-09
6.49E-10

NA
NA

2.24E-09
2.24E-09

NA
1.86E-09

NA
NA
NA
NA

1.86E-09
NA

2.24E-09
NA
NA

2.24E-09

(mg/kg-day)

2.24E-09
2.24E-09

NA
NA
NA

6.71E-10
2.24E-09
6.49E-10
6.49E-10
6.49E-10

NA
NA

2.24E-09
6.49E-10

NA
NA

2.24E-09
2.24E-09

NA
1.86E-09

NA
NA
NA
NA

1.86E-09
NA

2.24E-09
NA
NA

2.24E-09

(mg/kg-day)

1.42E-10
1.42E-10

NA
NA
NA

1.42E-11
2.84E-10
2.84E-10
2.84E-10
2.84E-10

NA
NA

1.42E-10
2.84E-10

NA
NA

1.42E-10
1.42E-10

NA
5.68E-10

NA
NA
NA
NA

5.68E-10
NA

2.27E-10
NA
NA

1.42E-10

(rng/kg-day)

1.42E-10
1.42E-10

NA
NA
NA

1.42E-11
2.84E-10
2.84E-10
2.84E-10
2.84E-10

NA
NA

1.42E-10
2.84E-10

NA
NA

1.42E-10
1.42E-10

NA
5.68E-10

NA
NA
NA
NA

5.68E-10
NA

2.27E-10
NA
NA

1.42E-10

Ingeslion

5.37E-1 1
2.46E-11

NA
NA
NA

1.01 E-09
3.35E-11
4.73E-10
4.73E-09
4.73E-10

NA
NA

1.36E-11
4.73E-09

NA
NA

2.68E-10
1.16E-10

NA
3.71 E-09

NA
NA
NA
NA

2.97E-09
NA

1.68E-11
NA
NA

2.46E-09

Excess Lifetime
Cancer Risk -

Dermal Contact

3.41E-12
1.56E-12

NA
NA
NA

2.13E-11
4.26E-12
2.07E-10
2.07E-09
2.07E-10

NA
NA

8.66E-13
2.07E-09

NA
NA

1.70E-11
7.38E-12

NA
1.14E-09

NA
NA
NA
NA

9.08E-10
NA

1.70E-12
NA
NA

1.56E-10

Total
Excess Lifetime

Cancer Risk

6.71E-11
2.62E-11

NC
NC
NC

1.03E-09
3.78E-11
6.81E-10
6.81E-09
6.81E-10

NC
NC

1.45E-11
6.81 E-09

NC
NC

2.85E-10
1.24E-10

NC
4.85E-09

NC
NC
NC
NC

3.88E-09
NC

1.85E-11
NC
NC

2.62E-09

March 30, 2001
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Bonzo(a)anthracono
Benzo(a)pyrone
Benzo(b)fluoranthene
Cadmium
Chlorobenzone
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/kg)

5.71E-11
2.62E-11

NC
NC
NC

1.03E-09
3.78E-11
6.81E-10
681E-09
6.81E-10

NC
NC

1.45E-11
6.81 E-09

NC
NC

2.85E-10
1.24E-10

NC
4.85E-09

NC
NC
NC
NC

3.88E-09
NC

1.85E-11
NC
NC

2.62E-09
Total:

SlteG
EPC (mg/kfl)

--

4.53E+01

-
--
--

5.38E+02
1.16E+01

-
--
--

4.77E+03
3.30E+01
1.1BE+02
4.43E+03

-

4.18E+04

4.06E+01

8.98E+02

Risk

NC
NC
NC
NC
NC
NC

1.71E-09
NC
NC
NC
NC
NC

1.69E-10
NC
NC
NC

1.36E-06
4.08E-09

NC
2.15E-05

NC
NC
NC
NC

1.58E-07
NC
NC
NC
NC
NC

2.30E-05

SlteH
EPC (mg/kg)

3.06E+04
6.13E+02
7.42E+02
1.83E+03

--

6.13E+01
3.78E+02
2.72E+02
2.11E+02
2.94E+02
4.52E+02

--
3.17E+01

--
1.51E+04

--

7.65E+01
1.80E+04
7.58E+03
1.94E+04

3.65E+04
5.56E+01

Risk

1.75E-06
1.60E-08

NC
NC
NC
NC

2.32E-09
2.57E-07
1.85E-06
1.44E-07

NC
NC
NC

2.16E-07
NC
NC
NC
NC
NC

8.73E-05
NC
NC
NC
NC
NC
NC

1 03E-09
NC
NC
NC

9.15E-05

Sltel
EPC (mg/kg)

1.84E+03
••

--
6.66E+03

2.41E+01

--
-•
--

1.27E+02
--

2.06E+03
--
--
--

7.79E+01
3.43E+02
8.26E+03
3.24E402

--
1.53E+03
1.27E+03

1.32E+03
4.93E+02

Risk

1.05E-07
NC
NC
NC
NC
NC

9.12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.66E-06
NC
NC
NC
NC

4.93E-06
NC
NC
NC
NC

1.29E-06
7.98E-06

Site L
EPC (mg/kg)

-

1.72E+02
5.70E+00

--

--
5.30E+00
2.03E+01

--

4.00E+02
5.00E+02

4.80E+00

--
--
-
--

Risk

NC
NC
NC
NC
NC

1.77E-07
2.15E-10

NC
NC
NC
NC
NC

2.94E-10
NC
NC
NC
NC
NC
NC

2.42E-06
NC
NC
NC
NC

1.86E-08
NC
NC
NC
NC
NC

2.62E-06
Noles:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC • Nol Calculated, no dose-response value or not a constiluent of potential concern in this area/medium.
(a) • Higher of surface soil and subsurface soil EPC used.

RME construction soil.xls\c scale
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent

1 ,4-Dichlorobonzene
2,4,6-Trichlorophonol
2.4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Telrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobonzone
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

RME construction soil.xls\noncancer

(mg/kg-soil)

1.00E+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

Factor

1
NA

1
NA

1
0.3

1
NA
NA
NA

1
1
1

NA
NA

1
1
1
1

0.83
1
1
1
1

0.83
1
1
1
1

NA

Oral Chronic Chronic
Reference ADDing Average ADDder Average Hazard

Dose RME Construction Worker Daily Dose-Ing. /IE Construction Worker Daily Dose-Der. Index -
Factor (mg/kg-day)

0.01
NA

0.01
NA

0.007
0.001
0.02

NA
NA
NA

0.04
0.01
0.01

NA
NA

0.08
0.01
0.01
0.01
0.04
0.01
0.01

0.001
0.1

0.04
0.01

0.016
0.001
0.001

NA

3.00E-02
NA

3.00E-03
NA

4.00E-04
3.00E-04
3.00E-03

NA
NA
NA

5.00E-04
2.00E-02
1.00E-02

NA
NA

2.00E-02
3.00E-02
1.00E-02
2.00E-01
2.00E-05
1.00E-02
9.00E-02
7.00E-02
2.00E-03
8.00E-04
4.67E-02
6.00E-02
2.00E-05
5.00E-03

NA

(mg/kg-day)

1.57E-07
NA

1.57E-07
NA

1.57E-07
4.70E-08
1.57E-07

NA
NA
NA

1.57E-07
1.57E-07
1.57E-07

NA
NA

1.57E-07
1.57E-07
1.57E-07
1.67E-07
1.30E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1 .30E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07

NA

(mg/kg-day)

1.57E-07
NA

1.57E-07
NA

1.57E-07
4.70E-08
1.57E-07

NA
NA
NA

1.57E-07
1.57E-07
1.57E-07

NA
NA

1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.30E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07
1.30E-07
1.57E-07
1.57E-07
1.57E-07
1.57E-07

NA

(mg/kg-day)

9.93E-09
NA

9.93E-09
NA

6.95E-09
9.93E-10
1.99E-08

NA
NA
NA

3.97E-08
9.93E-09
9.93E-09

NA
NA

7.95E-08
9.93E-09
9.93E-09
9.93E-09
3.97E-08
9.93E-09
9.93E-09
9.93E-10
9.93E-08
3.97E-08
9.93E-09
1.69E-08
9.93E-10
9.93E-10

NA

Hazard Total
Index - Hazard

(mg/kg-day) Ingestion Dermal Contact Index

9.93E-09 5.22E-06
NA NA

9.93E-09 5.22E-05
NA NA

6.95E-09 3.91 E-04
9.93E-10 1.57E-04
1.99E-08 5.22E-05

NA NA
NA NA
NA NA

3.97E-08 3.13E-04
9.93E-09 7.83E-06
9.93E-09 1.57E-05

NA NA
NA NA

7.95E-08 7.83E-06
9.93E-09 5.22E-06
9.93E-09 1.57E-05
9.93E-09 7.83E-07
3.97E-08 6.50E-03
9.93E-09 1.57E-05
9.93E-09 1.74E-06
9.93E-10 2.24E-06
9.93E-08 7.83E-05
3.97E-08 1.62E-04
9.93E-09 3.35E-06
1.59E-08 2.61 E-06
9.93E-10 7.83E-03
9.93E-10 3.13E-05

NA NA

3.31 E-07 5.55E-06
NA NC

3.31E-06 5.55E-05
NA NC

1.74E-05 4.09E-04
3.31 E-06 1.60E-04
6.62E-06 5.88E-05

NA NC
NA NC
NA NC

7.95E-05 3.93E-04
4.97E-07 8.32E-06
9.93E-07 1.66E-05

NA NC
NA NC

3.97E-06 1.18E-05
3.31 E-07 5.S5E-06
9.93E-07 1.66E-05
4.97E-08 8.32E-07
1.99E-03 8.48E-03
9.93E-07 1.66E-05
1.10E-07 1.85E-06
1.42E-08 2.25E-06
4.97E-05 1.28E-04
4.97E-05 2.12E-04
2.13E-07 3.57E-06
2.65E-07 2.87E-06
4.97E-05 7.88E-03
1.99E-07 3.15E-05

NA NC
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1.4-Dichlorobenzone
2,4,6-Trichlorophonol
2,4-Dichlorophenol
4-Nilroanillne
Antimony
Arsenic
Benzene
Benzo(a)anthracone
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dlbenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trlchlorobenzene
1 ,2-Dlchlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
HI (per mg/kg)

5.55E-06
NC

5.55E-05
NC

4.09E-04
1.60E-04
5.88E-05

NC
NC
NC

3.93E-04
8.32E-06
1.66E-05

NC
NC

1.18E-05
5.55E-06
1.66E-05
8.32E-07
8.48E-03
1.66E-05
1.85E-06
2.25E-06
1.28E-04
2.12E-04
3.57E-06
2.87E-06
7.88E-03
3.15E-05

NC

Total HI:

Site G
EPC (mg/kg)

..

--
4.53E+01

-•

--
5.38E+02
1.16E+01

--
4.77E+03
3.30E+01
1.18E+02
4.43E+03

4.18E+04
--

4.06E+01

8.98E+02

HQ

NC
NC
NC
NC
NC
NC

2.67E-03
NC
NC
NC
NC

4.48E-03
1.94E-04

NC
NC
NC

2.65E-02
5.49E-04
9.79E-05
3.76E+01

NC
NC

9.40E-02
NC

8.62E-03
NC
NC

7.07E+OC
NC
NC

4.48E+01

Site H
EPC (mg/kg)

3.06E+04
6.13E+02
7.42E+02
1.83E+03

-
--

6.13E+01
3.78E+02
2.72E402
2.11E+02
2.94Et02
4.52E+02

3.17E+01

1.51E+04

7.65E+01
1.80E+04
7.58E+03
1 .94E+04

--

3.65E+04
5.56E+01

HQ

1.70E-01
NC

4.12E-02
NC
NC
NC

3.60E-03
NC
NC
NC

1.15E-01
3.76E-03

NC
NC
NC

1.78E-01
NC
NC

6.36E-05
1 .53E+OJ
1.26E-01
3.58E-02

NC
NC
NC

1.30E-01
1.60E-04

NC
NC
NC

1.64E+OS

Site I
EPC (mg/kg)

1 .84E+03

6.66E+03

2.41E401

1.27E+02

--
2.06E+03

--

--
7.79E+01
3.43E+02
8.26E+03
3.24E+02

--
1.53E403
1 .27E+03

--

1.32E+03
4.93E+02

• • ' . ; HQ

1.02E-02
NC
NC
NC

2.72E+00
NC

1 .42E-03
NC
NC
NC
NC

1 .06E-03
NC
NC
NC
NC
NC
NC

6.49E-05
2.91 E+00
1.37E-01
5.99E-04

NC
1.96E-01
2.69E-01

NC
NC
NC

4.16E-02
NC

6.29E+00

Site L
EPC (rng/kgi

1.72E+02
5.70E+00

5.30E+00
2.03E+01

--
4.00E+02
5.00E+02

4.80E+00

HQ

NC
NC
NC
NC
NC

2.75E-02
3.35E-04

NC
NC
NC
NC

4.41 E-05
3.37E-04

NC
NC
NC
NC
NC

3.33E-04
4.24E+00

NC
NC
NC
NC

1 .02E-03
NC
NC
NC
NC
NC

4.27E+00
Notes:
-• Not a constituent of concern In this area/modlum.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ • Hazard Quotient.
NC - Not Calculated, no doso-response value or not a constituent of potontlal concern in this area/medium.
(a) • Higher of surface soil and subsurface soil EPC used.
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SAUQET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor 1:

Receptors Evaluated:

RME Construction Worker

I
o

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF OUTDOOR AIR PARTICULATES j

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

2.5 (m3 air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

40 (days)/365 (days) = 1.1 OE-01
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

RME construction outdoor air.xls\assum
June 1,2001
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SAUGET AREA 1 • EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dlchlorobenzene
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
4-Nitroanilino
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dlbenzo(a,h)anthraceno
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trlchlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m1' air) Factor

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
1 .OOE+00
1. OOE+00

1
1
1

NA
NA

1
1
1
1
1
1

NA
0.66

1
NA
NA
NA

1
NA

1
NA
NA
NA

1
1.1
NA

1
NA
NA

1

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor RME Construction Worker Dally Dose - Inh. Cancer Risk -
(mg/kg-day)" [mg/kg-day) (mg/kg-day) Inhalation

2.20E-02
1.09E-02

NA
NA
NA

1.50E+01
7.70E-03
3.10E-01
3.10E+00
3.10E-01
6.30E+00

NA
8.05E-02
3.10E+00

NA
NA
NA

2.00E-03
NA

2.00E+00
NA
NA
NA

8.40E+00
1.61E+00

NA
1.65E-03

NA
NA

1.12E+00

4.47E-04
4.47E-04
4.47E-04

NA
NA

4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
2.95E-04
4.47E-04

NA
NA
NA

4.47E-04
NA

4.47E-04
NA
NA
NA

4.47E-04
4.92E-04

NA
4.47E-04

NA
NA

4.47E-04

4.47E-04
4.47E-04
4.47E-04

NA
NA

4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
2.95E-04
4.47E-04

NA
NA
NA

4.47E-04
NA

4.47E-04
NA
NA
NA

4.47E-04
4.92E-04

NA
4.47E-04

NA
NA

4.47E-04

9.84E-06
4.85E-06

NC
NC
NC

6.71 E-03
3.44E-06
1.39E-04
1.39E-03
1.39E-04
2.82E-03

NC
2.38E-05
1 .39E-03

NC
NC
NC

8.95E-07
NC

8.95E-04
NC
NC
NC

3.76E-03
7.92E-04

NC
7.36E-07

NC
NC

5.01 E-04

RME construction outdoor air.xls\cancer
June 1, 2001
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent .

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Penlachlorophenol
Telrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/m3)

9.84E-06
4.85E-06

NC
NC
NC

6.71 E-03
3.44E-06
1.39E-04
1.39E-03
1.39E-04
2.82E-03

NC
2.38E-05
1.39E-03

NC
NC
NC

8.95E-07
NC

8.95E-04
NC
NC
NC

3.76E-03
7.92E-04

NC
7.36E-07

NC
NC

5.01 E-04
Total:

Site G
EPC(mg/m3)

2.72E-06
--
--

3.23E-05
6.98E-07

2.86E-04
1.98E-06
7.06E-06
2.66E-04

--

2.51E-03
--

2.44E-06
--

5.39E-05
--

Risk

NC
NC
NC
NC
NC
NC

9.37E-12
NC
NC
NC
NC
NC

1.66E-11
NC
NC
NC
NC

1.77E-12
NC

2.38E-07
NC
NC
NC
NC

1.93E-09
NC
NC
NC
NC
NC

2.40E-07

Site H
EPC (mg/m3)

1.84E-03
3.68E-05
4.45E-05
1.10E-04

--
3.68E-06
2.27E-05
1.63E-05
1 27E-05
1.76E-05
2.71 E-05

--
1.90E-06

-•
9.06E-04

4.59E-06
1.0BE-03
4.55E-04
1.16E-03

2.19E-03
3.34E-06

--

--

Risk

1.81E-08
1.78E-10

NC
NC
NC
NC

1.27E-11
3.14E-09
2.26E-08
1.76E-09
4.97E-08

NC
NC

2.64E-09
NC
NC
NC
NC
NC

9.66E-07
NC
NC
NC
NC
NC
NC

2.45E-12
NC
NC
NC

1.06E-06

Site 1
EPC (mg/m3)

1.10E-04

-

4.00E-04

1.45E-06
--

••

7.61E-06

-
1.24E-04

--
•-
--

4.67E-06
2.06E-05
4.95E-04
1.94E-05

--
9.18E-05
7.62E-05

--
7.92E-05
2.96E-05

Risk

1.08E-09
NC
NC
NC
NC
NC

4.99E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.84E-08
NC
NC
NC

3.45E-07
6.04E-08

NC
NC
NC
NC

1.48E-08
4.40E-07

SlteL
EPC(mg/m3)

--
-
.-

1.03E-05
3.42E-07

--
--

3.18E-07
1.22E-06

--

-

-
2.40E-05
3.00E-05

--

2.88E-07
--

--

Risk

NC
NC
NC
NC
NC

6.92E-08
1.18E-12

NC
NC
NC
NC
NC

2.89E-11
NC
NC
NC
NC
NC
NC

2.68E-08
NC
NC
NC
NC

2.28E-10
NC
NC
NC
NC
NC

9.63E-08
Notes:
-• Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC Not Calculated.
(a) - Higher of the surface soil and subsurface soil EPC used.

RME construction outdoor air.xlsVc scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
4-Nltroanlllne
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dlbenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1,2-Dlchlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose RME Construction Worker Dally Dose-Inn
(mg/m° air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day}

1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
NA

1
1

NA
NA

1
NA
NA
NA
NA

1
1

NA
NA
NA
NA

1
1

NA
1

NA
1
1

NA
1
1

NA
NA
NA

2.29E-01
NA
NA

5.71 E-05
NA
NA

1 .70E-03
NA
NA
NA
NA

5.71 E-03
8.60E-05

NA
NA
NA
NA

1.14E-01
1.14E-01

NA
5.71 E-02

NA
1.43E-04
5.71 E-06

NA
1.43E-05
8.60E-01

NA
NA
NA

3.13E-02
NA

3.13E-02
3.13E-02

NA
NA

3.13E-02
NA
NA
NA
NA

3.13E-02
3.13E-02

NA
NA
NA
NA

3.13E-02
3.13E-02

NA
3.13E-02

NA
3.13E-02
3.13E-02

NA
3.13E-02
3.13E-02

NA
NA
NA

3.13E-02
NA

3.13E-02
3.13E-02

NA
NA

3.13E-02
NA
NA
NA
NA

3.13E-02
3.13E-02

NA
NA
NA
NA

3.13E-02
3.13E-02

NA
3.13E-02

NA
3.13E-02
3.13E-02

NA
3.13E-02
3.13E-02

NA
NA
NA

Hazard
Index -

Inhalation

1.37E-01
NC
NC

5.48E+02
NC
NC

1.84E+01
NC
NC
NC
NC

5.48E+00
3.64E+02

NC
NC
NC
NC

2.75E-01
2.75E-01

NC
5.48E-01

NC
2.19E+02
5.48E+03

NC
2.19E+03
3.64E-02

NC
NC
NC

RME construction outdoor air.xlsVnoncancer
June 1,2001
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TABLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
CONSTRUCTION WORKER - RME

Constituent '..'•; \

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
<t-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibonzo(a,h)anlhracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference'
HQ (per mg/m3)

1.37E-01
NC
NC

5.48E+02
NC
NC

1.84E+01
NC
NC
NC
NC

5.48E+00
3.64E+02

NC
NC
NC
NC

2.75E-01
2.75E-01

NC
5.48E-01

NC
2.19E+02
5.48E+03

NC
2.19E+03
3.64E-02

NC
NC
NC

Total HI:

Site G
EPC (mg/m3)

--

2.72E-06

3.23E-05
6.98E-07

--
--

2.86E-04
1.98E-06
7.06E-06
2.66E-04

--
2.51 E-03

2.44E-06
--
••

5.39E-05
--
--

HQ

NC
NC
NC
NC
NC
NC

5.01 E-05
NC
NC
NC
NC

1.77E-04
2.54E-04

NC
NC
NC
NC

5.43E-07
1.94E-06

NC
NC
NC

5.49E-01
NC
NC
NC
NC
NC
NC
NC

6.50E-01

SlteH
EPC (mg/m3)

1.84E-03
3.68E-05
4.45E-05
1.10E-04

-

3.6BE06
2.27E-05
1.63E-05
1 27E-05
1.76E-05
2.71E-05

1.90E-06
--

9.06E-04

4.59E-06
1.08E-03
4.55E-04
1.16E-03

--
2.19E-03
3.34E-06

HQ

2.51 E-04
NC
NC

6.03E-02
NC
NC

6.77E-05
NC
NC
NC
NC

1.49E-04
NC
NC
NC
NC
NC
NC

1.26E-06
NC

2.49E-04
NC
NC
NC
NC

4.81 E400
1.21E-07

NC
NC
NC

4.87E+00

Sltel;
EPC(rrm/m3)

1.10E-04

4.00E-04

1.45E-06

--
--

7.61 E-06
--

1.24E-04

--
•-

4.67E-06
2.06E-05
4.95E-04
1.94E-05

9.18E-05
7.62E-05

--
--
-•

7.92E-05
2.96E-05

7>HQ;..:

1.51E-05
NC
NC
NC
NC
NC

2.67E-05
NC
NC
NC
NC

4.18E-05
NC
NC
NC
NC
NC
NC

1.28E-06
NC

2.71 E-04
NC
NC

5.03E-01
NC
NC
NC
NC
NC
NC

5.03E-01
Notes:

SlteL
EPC(mfl/m3)

-

1.03E-05
3.42E-07

--
-•

3.18E-07
1.22E-06

--

-•
2.40E-05
3.00E-05

--

--
--

2.88E-07
--

-

HQ

NC
NC
NC
NC
NC
NC

6.30E-06
NC
NC
NC
NC

1.74E-06
4.42E-04

NC
NC
NC
NC
NC

6.59E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.57E-04

•- Not a constituent of potential concern in this area/medium.
HQ - Hazard Quotient.
HI • Hazard Index.
EPC • Exposure Point Concentration.
NC - Not Calculated.
(a) - Higher of the surface soil and subsurface soil EPC used.
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; Assumed
lvalue Units

Calculated
Value

0.005 (I/day)
3339 (cm')
70 (kg)
1 (hr/day)
10 (days)/365 (days) = 2.74E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1 (yrs) = 1.00E+00
70 (years)
0.001 (I/cm1*)

June 1,2001
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
RME

|| Receptors Evaluated: I

[[Receptor 3:____________RME Construction Worker]

j ASSUMPTIONS FOR CONSTRUCTION WORKER-RME
i INCIDENTAL INGESTION AND DERMAL CONTACT
j GROUNDWATER

Water Ingestion Rate RME Construction Worker
Skin Exposed RME Construction Worker
Body Weight RME Construction Worker
Exposure Time (dermal route only) RME Construction Worker
Exposure Frequency RME Construction Worker
Exposure Duration (cancer) RME Construction Worker
Exposure Duration (noncancor) RME Construction Worker
Lifetime
Unit Conversion Factor (dermal route only)

RME construction groundwater.xls\assiim



SAUGET AREA 1 - EE/CA AND RI/FS
RME
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

Unit Oral • Water Dermal • Water Dermal
Concentration Absorption Absorption Permeability

In Groundwater Adjustment
Constituent

1 ,4-Dlchlorobenzene
2,4.6-Trichlorophenol
2,4-Dlchlorophenol
3/<l-Methylphonol
Arsenic
Benzene
6enzo(a)anlhracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
.Epntachlorophenol
tetrachloroethono
35>tal PCBs
'ttichloroethene
1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Hexaclilorobenzene
Pyrldlne
2-Chlorophenol
4-Methyl-2-penlanone (MIBK)
Acetone
alpha-BHC
cls/lrans- 1 ,2-Dichloroelhene
della-BHC
Dleldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1 -Trlchloroelhano
1,1 Dichloroolhano
t , t -DichloroBlhmm
2,4,5-T
Aldrln

(mg/l)

1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

Factor

1
1

NA
NA

1
1
1

NA
NA

1
1

NA
NA

1
1
1
1

NA
NA
NA
NA

1
NA
NA
NA
NA

1
NA
NA

1
1
1

NA
NA

1
NA
NA

1
NA

1

Adjustment Constant
Factor (cm/hr)

1 6.20E-02
1 5.00E-02

NA 2.30E-02
NA 1.00E-02

1 1.60E-04
213 2.10E-02

1 8.10E-01
NA 1 .OOE-03
NA 4.10E-02

1 8.90E-03
1 1 .40E-02

NA 4.00E-06
NA 6.96E-03

1 6.50E-01
1 4.80E-02

1.1 7.10E-01
1 1 .60E-02

NA 1 .OOE-01
NA 8.45E-03
NA 3.80E-03
NA 1.60E-04
1.1 2.10E-01
NA 1.82E-03
NA 1.10E-02
NA 2.77E-03
NA 5.69E-04

1 1 .63E-02
NA 1.00E-02
NA 2.79E-02

1 1.60E-02
1 1.10E-02
1 1.10E-02

NA 5.50E-03
NA 1 .60E-04

1 7.30E-03
NA 1 .70E-02
NA 8.90E-03

1 1 .60E-02
NA 1 .40E-04

1 1.60E-03

Oral
Cancer ADDIng

Lifetime
Average ADDder

Lifetime
Average Excess Lifetime

Slope Factor : Construction Worker Dally Dose-Ing, i Construction Worker Dally Dose-Der. Cancer Risk •
(mg/kg-day)"

2.40E-02
1.10E-02

NA
NA

1.50E+00
1.50E-02
7.30E-01

NA
NA

6.10E-03
1.30E+00

NA
NA

1.20E-01
5.20E-02
2.00E+00
1.10E-02

NA
NA
NA
NA

1.60E+00
NA
NA
NA
NA

6.30E+00
NA
NA

1.60E+01
4.50E+00
9.10E+00

NA
NA

7.20E-01
NA
NA

6.00E-0!
NA

1.70E*01

(mg/kg-day)

2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08
2.80E-08
2.80E-08

NA
NA
NA
NA

2.80E-08
NA
NA
NA
NA

2.80E-08
NA
NA

2.80E-08
2.80E-08
2.80E-08

NA
NA

2.80E-08
NA
NA

2.80E-08
NA

2.80E-08

(mg/kg-day)

2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08

NA
NA

2.80E-08
2.80E-08
2.80E-08
2.80E-08

NA
NA
NA
NA

2.80E-08
NA
NA
NA
NA

2.80E-08
NA
NA

2.80E-08
2.80E-08
2.80E-08

NA
NA

2.80E-08
NA
NA

2.80E-08
NA

2.80E-08

(mg/kg-day)

1.16E-06
9.33E-07

NA
NA

2.99E-09
8.35E-07
1.51E-05

NA
NA

1 .66E-07
2.61 E-07

NA
NA

1.21E-05
8.96E-07
1.46E-05
2.99E-07

NA
NA
NA
NA

4.31 E-06
NA
NA
NA
NA

3.04E-07
NA
NA

2.99E-07
2.05E-07
2.05E-07

NA
NA

1 .36E-07
NA
NA

2.99E-07
NA

2.99E-08

(mg/kg-day)

1.16E-06
9.33E-07

NA
NA

2.99E-09
8.35E-07
1.51E-05

NA
NA

1.66E-07
2.61 E-07

NA
NA

1.21E-05
8.96E-07
1.46E-05
2.99E-07

NA
NA
NA
NA

4.31 E-06
NA
NA
NA
NA

3.04E-07
NA
NA

2.99E-07
2.05E-07
2.05E-07

NA
NA

1 .36E-07
NA
NA

2.99E-07
NA

2.99E-08

Ingestion

6.71E-10
3.08E-10

NA
NA

4.19E-08
4.19E-10
2.04E-08

NA
NA

1.71E-10
3.63E-08

NA
NA

3.35E-09
1 .45E-09
5.59E-08
3.08E-10

NA
NA
NA
NA

4.47E-08
NA
NA
NA
NA

1.76E-07
NA
NA

4.47E-07
1 .26E-07
2.54E-07

NA
NA

2.01 E-08
NA
NA

1 68E-08
NA

4.76E-07

ENSR International
Page 2 of 7

Excess Lifetime
Cancer Risk -

Dermal Contact

2.78E-08
1 .03E-08

NA
NA

4.48E-09
1.25E-08
1.10E-05

NA
NA

1.01E-09
3.40E-07

NA
NA

1.46E-06
4.66E-08
2.92E-05
3.29E-09

NA
NA
NA
NA

6.90E-06
NA
NA
NA
NA

1.92E-06
NA
NA

4.78E-06
9.24E-07
1.87E-06

NA
NA

9.81 E-08
NA
NA

1.79E-07
NA

5.08E-07

/
RMEcl lotion groundwale(.xls\cance( / i

Total
Excess Lifetime

Cancer Risk

2.85E-08
1.06E-08

NC
NC

4.64E-08
1.29E-08
1.11E-05

NC
NC

1.18E-09
3.76E-07

NC
NC

1.46E-06
4.81 E-08
2.92E-05
3.59E-09

NC
NC
NC
NC

6.94E-06
NC
NC
NC
NC

2.09E-06
NC
NC

5.23E-06
1.05E-06
2.12E-06

NC
NC

1.18E-07
NC
NC

1.96E-07
NC

9.83E-07

•me 1,2001
Revision 1
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RME
CARCINOGENIC ASSESSMENT
INCIDENTAL INQESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

....................................................................,..^^

Concentration Absorption Absorption Permeability Cancer AUDing Average ADDder Average Excess Lifetime Excess Lifetime Total
In Groundwater Adjustment Adjustment Constant Slope Factor: Construction Worker Daily Dose-Ing. I Construction Worker Daily Dose-Der. Cancer Risk • Cancer Risk - Excess Lifetime

Constituent ______(mg/l)___Factor_____Factor (em/hr) (mg/kg-day)"_____(mg/kg-day) (mg/kg-day)_____(mg/kg-day) (mg/kg-day)____Ingestion Dermal Contact Cancer Risk

Chloromethane
Chryserie
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

1 .OOE+00
1 .OOE+00
1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOEn 00
t.OOE>00

1
1

NA
NA
NA
NA

1

t
1

NA
NA
NA
NA
1.8

4.20E-03
8.10E-01
4.00E-04
1.1 -IE-02
1.00E-03
6.90E-02
1.40E+00

1 .30E-02
7.30E-03

NA
NA
NA
NA

1.50E+05

2.80E-08
2.80E-08

NA
NA
NA
NA

2.BOE-08

2.80E-08
2.80E-08

NA
NA
NA
NA

2.QOE-08

7.84E-08
1.51E-05

NA
NA
NA
NA

4.70E-05

7.84E-08
1.51E-05

NA
NA
NA
NA

4.70E-05

3.63E-10
2.04E-10

NA
NA
NA
NA

4.19E-03

1 .02E-09
1.10E-07

NA
NA
NA
NA

7.06E+00

1 .38E-09
1.1 IE-07

NC
NC
NC
NC

7.06E+00

June 1,2001
RME construction groundwater.xlsXcancer Revision I



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
Page 4 of 7

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 ,2,4-Trichlorobenzene
2.4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
detta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroethane
1 ,1 -Dichloroethane
1.1-Dichloroethene
2.4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

Reference
Risk

(permgfl.)

2.85E-08
1.06E-08

NC
NC

4.64E-08
1.29E-08
1.11E-05

NC
NC

1.18E-09
3.76E-07

NC
NC

1.46E-06
4.81 E-08
2.92E-05
3.59E-09

NC
NC
NC
NC

6.94E-06
NC
NC
NC
NC

2.09E-06
NC
NC

5.23E-06
1.05E-06
2.12E-06

NC
NC

1.18E-07
NC
NC

1.96E-07
NC

9.83E-07
1.38E-09
1.11E-07

NC
NC
NC
NC

7.06E+00
Total:

SiteG
EPC (nogrt.)

_
4.95E+00

-
1.40E+00

-
8.80E-01

-
1.20E-01
2.80E+00
3.20E-02
4.20E-03
6.09E+00
7.35E-02
7.60E+00
1.30E-01
5.40E-03
3.40E-01

-
5.00E+01

-
5.30E+00

-
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1.90E+00

-
-
-
-

1 .60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1.00E+00
6.77E-08

Risk

NC
5.23E-08

NC
NC
NC

1.14E-08
NC
NC
NC

3.79E-11
1.58E-09

NC
NC

1.11E-05
6.25E-09
1.58E-07
1.22E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-09
NC
NC
NC
NC
NC
NC
NC

1.89E-08
NC
NC
NC
NC

2.26E-10
3.60E-11

NC
NC
NC
NC
NC

4.78E-07
1.18E-05

"....'. :^SitftH:v-,^
EPC(nign.)

1.60E+00
5.10E-02

-
4.80E-01
4.50E-01
2.50E+00

-
2.20E+01
2.70E+00

-
-

8.19E+00
-

4.50E-01
3.30E-02

-
-
-

4.20E-01
-
-

1.80E-02
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

•:rWs*.;-'.

4.55E-08
5.39E-10

NC
NC

2.09E-08
3.24E-08

NC
NC
NC
NC
NC
NC
NC

6.57E-07
1.59E-09

NC
NC
NC
NC
NC
NC

1.25E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.83E-07

•.•:',::.^--.S«e.l: :.f:;.:;
EPCfmgflL)

1.30E+00
1.30E+00
2.60E+00
6.30E-01

-
6.90E-01
2.20E-02
7.85E-01
8.90E+00
2.90E+00

-
2.61 E+00
1.30E-02
6.30E+00
2.90E-01
1.08E-01
6.20E-01
3.20E-I-00
1.30E-KOO
3.80E-02
5.85E+01

-
-

4.60E-01
1.60E+00
1.20E+01
2.50E-03
1 .50E+01
1.90E-03
1.50E-03
2.50E-03
1.30E-03
6.70E+00

-
1.00E-01
1.30E+01
3.70E+00
4.80E-01

-
-
-

2.30E-02
. -

3.40E+01
1.80E-02
2.50E+00
3.07E-07

Risk

3.70E-08
1.37E-08

NC
NC
NC

8.93E-09
2.43E-07

NC
NC

3.43E-09
NC
NC
NC

9.20E-06
1.39E-08
3.14E-06
2.23E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

5.23E-09
NC
NC

7.84E-09
2.62E-09
2.76E-09

NC
NC

1.18E-08
NC
NC

9.41 E-08
NC
NC
NC

2.54E-09
NC
NC
NC
NC

2.17E-06
1.50E-05

SiteL
EPC(mg/L)

8.70E-01
-
—
-

7.90E-01
--
—

2.70E-01
-
-
-
_
_

1.50E-01
7.20E-02

_
_
-
-
-
-
-

3.90E-01
-
-
-
-
-
-
-
-
-
-
_
-
-
-
-
-
_
--
-
-
-
-
-
-

Risk

2.48E-08
NC
NC
NC

3.67E-08
NC
NC
NC
NC
NC
NC
NC
NC

2.19E-07
3.46E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.84E-07
Notes:
-- Not a constituent of potential concern in this
area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
(a) - Risks divided by the number of wells in
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

ENSR International
Page 5 ol 7

Constituent

Unit Oral - Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average ADDder Average

In Groundwater Adjustment Adjustment Constant Dose Construction Worker Daily Dose-Ing. Construction Worker Daily Dose-Der.
(mg/l)____Factor_____Factor (cm/hr) (mg/kg-day)_____(rng/kg-day) (mg/kg-day)_____(mg/kg-day) (mg/kg-day)

Hazard Hazard Total
Index - Index - Hazard

Ingeslion Dermal Contact Index

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Mothylphonol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamrna-BHC
Lead
Nitrobenzene
Ponlachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethone
1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans- 1 ,2-Dichloroethene
delta-BHC
Dioldrin
Heptachlor
Heplachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroelhane
1,1-Dichloroethane
1,1-Dichloroelhono
2,4,5-T

1 OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
NA

1
1
1
1

NA
1
1
1
1

NA
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
1
1
1
1
1
1
1
1
1
1
1
1

1
NA

1
1
1

2.13
NA
40

1
1
1

NA
1
1
1

1.1
1
1
1
1
1

1.1
1
1
1
1

NA
1
1
1
1
1
1

10
1
1
1
1
1

6.20E-02
5.00E-02
2.30E-02
1. OOE-02
1.60E-04
2.10E-02
8.10E-01
1.00E-03
4.10E-02
8.90E-03
1.40E-02
4.00E-06
6.96E-03
6.50E-01
4.80E-02
7.10E-01
1.60E-02
1.00E-01
8.45E-03
3.80E-03
1.60E-04
2.10E-01
1.82E-03
1.10E-02
2.77E-03
5.69E-04
1.63E-02
1. OOE-02
2.79E-02
1.60E-02
1.10E-02
1.10E-02
B.50E-03
1.60E-04
7.30E-03
I.70E-02
8.90E-03
1 60E-02
I.40E-04

300E-02
NA

3.00E-03
5.00E-02
3.00E-04
3.00E-03

NA
5.00E-04
2.00E-02
1. OOE-02
3.00E-04

NA
5.00E-04
3.00E-02
1. OOE-02
2.00E-05
6.00E-03
1. OOE-02
1. OOE-02
200E-03
7.00E-02
8.00E-04
1.00E-03
5.00E-03
B.OOE-02
1.00E-01

NA
1. OOE-02
3.00E-04
5.00E-05
5.00E-04
1.30E-05
600E-01
7.00E-03
3.00E-03
2.80E-01
1 OOE-01
900E-03
1 OOE-02

1 96E-06
NA

1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E06
1.96E-06
1 96E-06
1.96E-06
1.96E-06

1.96E-06
NA

1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06

NA
1.96E-06
1.96E-06
1.96E-06
1.96E-06
1.96E-06
.96E-06
.96E-06
.96E06
.96E-06
96E-06
.96E-06

1.96E-06

8.10E-05
NA

3.01 E-05
1.31 E-05
2.09E-07
5.85E-05

NA
5.23E-05
5.36E-05
1.16E-05
1.83E-05

NA
9.10E-06
8.49E-04
6.27E-05
1.02E-03
2.09E-05
1.31E-04
1.10E-05
4.97E-06
2.09E-07
3.02E-04
2.38E-06
1.44E-05
3.62E-06
7.44E-07

NA
1.31E-05
3.64E-05
2.09E-05
1.44E-05
1.44E-05
7.19E-06
2.09E-06
9.54E-06
2.22E-05
1.16E-05
2.09E-05
1.84E-07

8.10E-05
NA

3.01 E-05
1.31E-05
2.09E-07
5.85E-05

NA
5.23E-05
5.36E-05
1.16E-05
1.83E-05

NA
9.10E-06
8.49E-04
6.27E-05
1.02E-03
2.09E-05
1.31E-04
1.10E-05
4.97E-06
2.09E-07
3.02E-04
2.38E-06
1.44E-05
3.62E-06
7.44E-07

NA
1.31E-05
3.64E-05
2.09E-05
1.44E-05
1.44E-05
7.19E-06
2.09E-06
9.54E-06
2.22E-05
1.16E-05
2.09E-05
1.84E-07

6.52E-05
NA

6.52E-04
3.91 E-05
6.52E-03
6.52E-04

NA
3.91 E-03
9.78E-05
1.96E-04
6.52E-03

NA
3.91 E-03
6.52E-05
1.96E-04
9.78E-02
3.26E-04
1.96E-04
1.96E-04
9.78E-04
2.80E-05
2.45E-03
1.96E-03
3.91E-04
2.45E-05
1.96E-05

NA
1.96E-04
6.52E-03
3.91E-02
3.91 E-03
1.51E-01
3.26E-06
2.80E-04
6.52E-04
6.99E-06
1.96E-05
2.17E-04
1.96E-04

2.70E-03 2.77E-03
NA NC

1. OOE-02 1.07E-02
2.61E-04 3.01E-04
6.97E-04 7.22E-03
1.95E-02 2.01E-02

NA NC
1.05E-01 1.08E-01
2.68E-03 2.78E-03
1.16E-03 1.36E-03
6.10E-02 6.75E-02

NA NC
1.82E-02 2.21 E-02
2.83E-02 2.84E-02
6.27E-03 6.47E-03
5.10E+01 5.11E+01
3.48E-03 3.81 E-03
1.31 E-02 1.33E-02
1.10E-03 1.30E-03
2.48E-03 3.46E-03
2.99E-06 3.09E-05
3.77E-01 3.80E-01
2.38E-03 4.34E-03
2.88E-03 3.27E-03
4.52E-05 8.97E-05
7.44E-06 2.70E-05

NA NC
1.31 E-03 1.50E-03
1.21E-01 1.28E-01
4.18E-01 4.57E-01
2.88E-02 3.27E-02
1.11E+00 1.26E+00
1.20E-05 1.52E-05
2.99E-04 5.78E-04
3.18E-03 3.83E-03
7.93E-05 8.63E-05
1.16E-04 1.36E-04
2.32E-03 2.54E-03
1.84E-05 2.14E-04
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOQENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

ENSR International
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Constituent

Unit Oral - Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average ADDder Average

In Groundwater Adjustment Adjustment Constant Dose Construction Worker Daily Dose-Ing. Construction Worker Daily Dose-Der.
(mg/l)____Factor_____Factor (cm/hr) (mg/kg-day)_____(mg/kg-day) (mg/kg-day)_____(mg/kg-day) (mg/kg-day)

Hazard Hazard Total
Index - Index - Hazard

Ingestlon Dermal Contact Index

Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

1
NA
NA

1
1
2
1

NA

1
NA
NA

1
1

13.7
1

NA

1.60E-03
4.20E-03
8.10E-01
4.00E-04
1.14E-02
1.00E-03
6.90E-02
1.40E+00

3.00E-05
NA
NA

2.00E-02
1.00E-03
3.00E-04
2.00E-02

NA

1 .96E-06
NA
NA

1.96E-06
1 .96E-06
3.91E-06
1.96E-06

NA

1.96E-06
NA
NA

1.96E-06
1.96E-06
3.91E-06
1.96E-06

NA

2.09E-06
NA
NA

5.23E-07
1.49E-05
1.79E-05
9.02E-05

NA

2.09E-06
NA
NA

5.23E-07
1.49E-05
1.79E-05
9.02E-05

NA

6.52E-02
NA
NA

9.78E-05
1.96E-03
1.30E-02
9.78E-05

NA

6.97E-02
NA
NA

2.61 E-05
1.49E-02
5.97E-02
4.51E-03

NA

1.35E-01
NC
NC

1.24E-04
1 .69E-02
7.27E-02
4.61E-03

NC

RMF.=. c ..,lruiclion groundwator.xlsVnoncancor
ne 1,2001
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
Page 7 of 7

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 .2,4-Trichlorobenzene
2,4-D
2,4-Dinrtrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenoi
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1.1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
2,4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

Reference
HQ

(per mgfl.)

2.77E-03
NC

1.07E-02
3.01 E-04
7.22E-03
2.01 E-02

NC
1.08E-01
2.78E-03
1.36E-03
6.75E-02

NC
2.21 E-02
2.84E-02
6.47E-03
5.11E+01
3.81 E-03
1.33E-02
1.30E-03
3.46E-03
3.09E-05
3.80E-01
4.34E-03
3.27E-03
6.97E-05
2.70E-05

NC
1 .50E-03
1.28E-01
4.57E-01
3.27E-02
1.26E+00
1.52E-05
5.78E-04
3.83E-03
8.63E-05
1.36E-O4
2.54E-03
2.14E-04
1.35E-01

NC
NC

1.24E-04
1 .69E-02
7.27E-02
4.61 E-03

NC
Total:

SiteG
EPC (mgfl-)

4.95E+00
-

1.40E+00
-

8.80E-01
--

1.20E-01
2.80E+00
3.20E-02
4.20E-03
6.09E+00
7.35E-02
7.60E+00
1.30E-01
5.40E-03
3.40E-01

-
5.00E+01

-
5.30E+00

-
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1.90E+00

-
-
-
-

1.60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1.00E+00
6.77E-08

HQ

NC
NC
NC

4.21 E-04
NC

1.77E-02
NC

1.30E-02
7.78E-03
4.35E-05
2.84E-04

NC
1.62E-03
2.16E-01
8.41 E-04
2.76E-01
1 .30E-03

NC
6.50E-02

NC
1.64E-04

NC
NC

3.59E-03
6.48E-05
1.97E-05

NC
2.85E-03

NC
NC
NC
NC

2.44E-04
3.59E-04
6.13E-04

NC
NC
NC

8.13E-05
3.10E-05

NC
NC

1 .74E-04
NC
NC

4.61 E-03
NC

6.13E-01

SiteH .
EPC(mg/L)

1.60E+00
5.10E-02

-
4.80E-01
4.50E-01
2.50E+00

-
2.20E+01
2.70E+00

-
-

8.19E+00
-

4.50E-01
3.30E-02

-
-
-

4.20E-01
-
-

1.80E-02
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-

HQ

4.43E-03
NC
NC

1.44E-04
3.25E-03
5.03E-02

NC
2.39E+00
7.50E-03

NC
NC
NC
NC

1.28E-02
2.13E-04

NC
NC
NC

5.46E-04
NC
NC

6.84E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.47E+00

Site! ". . i
EPC (rngfl.)

1.30E+00
1.30E+00
2.60E+00
6.30E-01

-
6.90E-01
2.20E-02
7.85E-01
8.90E-̂
2.90E+00

-
2.61 E+00
1.30E-02
6.30E+00
2.90E-01
1.08E-01
6.20E-01
3.20E+00
1.30E+00
3.80E-02
5.85E+01

-
-

4.60E-01
1.60E+00
1 .20E+01
2.50E-03
1.50E+01
1.90E-03
1.50E-03
2.50E-03
1.30E-03
6.70E+00

-
1.00E-O1
1.30E+01
3.70E+00
4.80E-01

-
-
-

2.30E-02
-

3.40E+01
1.80E-02
2.50E+00
3.07E-07

HQ

3.60E-03
NC

2.77E-02
1.89E-O4

NC
1.39E-02

NC
8.51 E-02
2.47E-02
3.94E-03

NC
NC

2.87E-04
1.79E-01
1.88E-03
5.50E+00
2.36E-03
4.24E-02
1.69E-03
1.32E-04
1.81 E-03

NC
NC

1.50E-03
1.12E-04
3.24E-04

NC
2.25E-02
2.43E-04
6.86E-04
8.17E-05
1.63E-03
1.02E-04

NC
3.83E-04
1.12E-03
5.03E-04
1.22E-03

NC
NC
NC
NC
NC

5.74E-01
1.31 E-03
1.15E-02

NC
6.51 E+00

SiteL
EPC<mg/L)

8.70E-01
-
-
-

7.90E-01
-
-

2.70E-01
-
--
-
-
-

1.50E-01
7.20E-02

-
-
-
-
-
-
-

3.90E-01
-
-
-
-
-
-
-
-
-
-
-
--
-
-
--
--
-
-
-
-
-
-
-
--

HQ

2.41 E-03
NC
NC
NC

5.70E-03
NC
NC

2.93E-02
NC
NC
NC
NC
NC

4.26E-03
4.66E-04

NC
NC
NC
NC
NC
NC
NC

1.69E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.38E-02
Notes:
- Not a constituent of potential concern in this
area/medium.
HI - Hazard Index.
HQ - Hazard Quotient.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value

RME construction groundwater.xls\nc scale
T-118

June 1, 2001
Revision 1
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! Assumed
i Value Units

Calculated i
Value

2.5 (nT* air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00
40 (days)/365 (days) = 1.10E-01
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs) = 1.00E+00

70 (years)

June 1, 2001
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor:

Receptors Evaluated:

RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER •
INHALATION OF TRENCH AIR

RME

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

RME construction trench air.xls\assum



SAUGET AREA I • EE/CA AND RI/FS
RME

ENSR International
Page 2 of 5

I

o

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER • RME

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Liletime

In Air Adjustment Slope Factor RME Construction Worker Daily Dose - Inh. Cancer Risk -
Constituent (mg/m-'air) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) Inhalation

Benzene 1.00E+00
Chlorobenzene 1.00E+00
Chloroform
Tetrachloroethene
Toluene
Trlchloroethene
4-Methyl-2-pentanone (MIBK)
Acetone
cis/trans-1 ,2-Dlchloroethene
Vinyl chloride
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Chloromethane
Naphthalene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

1
NA

0.66
t

NA
1

NA
NA
NA

1
NA
NA

1
1

NA

7.70E-03
NA

8.05E-02
2.00E-03

NA
6.00E-03

NA
NA
NA

1.54E-02
NA
NA

1.75E-01
3.50E-03

NA

4.47E-04
NA

2.95E-04
4.47E-04

NA
4.47E-04

NA
NA
NA

4.47E-04
NA
NA

4.47E-04
4.47E-04

NA

4.47E-04
NA

2.95E-04
4.47E-04

NA
4.47E-04

NA
NA
NA

4.47E-04
NA
NA

4.47E-04
4.47E-04

NA

3.44E-06
NC

2.38E-05
8.95E-07

NC
2.68E-06

NC
NC
NC

6.89E-06
NC
NC

7.83E-05
1.57E-06

NC

RME construction trench air.xlsVcancer
June 1, 2001

Revision 1
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I
NJ

TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent

Benzene
Chlorobanzene
Chlorolorm
Tetrachloroethene
Toluene
Trichloroathene
<!-Melhyl-2-pentanone (MIDK)
Acetone
cis/trans-1 ,2-Dlchloroethene
Vinyl chloride
1,1,1-Trlchloroelhano
1,1-Dlchloroethane
1,1-Dlchlotoethono
Chloromethane
Naphthalene

Reference
Risk

(permg/m3)

3.44E-06
NC

2.38E-05
8.95E-07

NC
2.68E-06

NC
NC
NC

6.89E-06
NC
NC

7.83E-05
1 .57E-06

NC

Total:

Sited
EPC(mg/m3) I Risk

2.38E-02
6.99E-02

3.13E-03

4.46E-02
8.93E02
1 .60E-02
5.85E-02
5.06E-03

9.36E-04
2.18E-02

8.21 E-08
NC
NC

2.80E-09
NC

1.19E-07
NC
NC
NC

3.48E-08
NC
NC
NC

1 .47E-09
NC

2.41 E-07

Site H
EPC (rti8/m3)

6.77E-02
6.74E-02

.-

7.95E-04

--

Risk

2.33E-07
NC
NC

7.12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.34E-07

Site!
: EPC(mg/m3),

1 .87E-02
2.22E-01
7.95E-02
6.99E-03

8.1 IE-02
1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1.36E-02

5.46E-02

Risk

6.44E-08
NC

1.89E-06
6.25E-09

NC
2.18E-07

NC
NC
NC

2.18E-08
NC
NC

1 .06E-06
NC
NC

3.26E-06

SlteL
EPC(m0/m3)

1.74E-03

-

Risk

NC
NC
NC

1.55E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.55E-09

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.

RME construction trench alr.xls\c scale
June 1,2001

Revision 1
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose RME Construction Worker Daily Dose-inh Index -
Constituent (mg/nr'air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

Benzone
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroethene
4-Methyl-2-pentanone (MIBK)
Acetone
cis/trans- 1 ,2-Dlchloroethene
Vinyl chloride
1,1,1 -Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Chloromothane 1 .OOE+00
Naphthalene 1 .OOE+00

1
1
1
1
1

NA
1

NA
NA

1
1
1

NA
1
1

1.70E-03
5.71E-03
8.60E-05
1.14E-01
1.14E-01

NA
2.29E-02

NA
NA

2.86E-02
6.30E-01
1.00E-01

NA
8.60E-02
8.57E-04

3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02

NA
3.13E-02

NA
NA

3.13E-02
3.13E-02
3.13E-02

NA
3.13E-02
3.13E-02

3.13E-02 1.84E+01
3.13E-02 5.48E+00
3.13E-02 3.64E+02
3.13E-02 2.75E-01
3.13E-02 2.75E-01

NA NC
3.13E-02 1.37E+00

NA NC
NA NC

3.13E-02 1.10E+00
3.13E-02 4.97E-02
3.13E-02 3.13E-01

NA NC
3.13E-02 3.64E-01
3.13E-02 3.65E+01

RME construction trench air.xls\noncancor
June 1, 2001

Revision 1
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NJ
UJ

TABLE
POTENTIAL NONCARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent .'.. • : • , . .

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trlchloroelhene
4-Me(hyl-2-pentanone (MIBK)
Acetone
cls/trans-1 ,2-Dichloroethene
Vinyl chloride
1,1,1-Trichloroelhane
1,1-Dlchloroelhane
1,1-Dlchloroelhene
Chloromethane
Naphthalene

Reference
HQ

(permg/m3)

1.84E+01
5.48E+00
3.64E+02
2.75E-01
2.75E-01

NC
1.37E+00

NC
NC

1.10EiOO
4.97E-02
3.13E-01

NC
3.64E-01
3.65E+01

Total:

Site Q
EPC(mg/m3)

2.38E-02
6.99E-02

3.13E-03

4.45E-02
8.93E-02
t .60E-02
5.85E-02
5.06E-03

9.36E-04
2.18E-02

HQ

4.39E-01
3.83E-01

NC
8.61 E-04

NC
NC

1.22E-01
NC
NC

5.54E-03
NC
NC
NC

3.41 E-04
7.98E-01
1.75E+00

SiteH
EPC (mg/m3)

6.77E-02
6.74E-02

7.95E-04

-

--

HQ

1 .25E+00
3.70E-01

NC
2.18E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.62E+00

: . . • . . .filter..!-.'.,- ..-. " ' .
EPC(mg/m3)

1.87E-02
2.22E-01
7.95E-02
6.99E-03

8.11E-02
1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1 .36E-02

5.46E-02

HQ

3.44E-01
1.22E+00
2.89E+01
1.92E-03

NC
NC

2.10E-01
NC
NC

3.46E-03
1.63E-02
3.28E-02

NC
NC

1.99E+00
3.28E+01

. " : - . . • •..siteL' ' . .
; EPC(ma/m3)

--
1.74E-03

-

-

HQ

NC
NC
NC

4.77E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.77E-04
Notes:
•• Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated, no dose-response valuo or not a constituent of potential concern In this area/medium.

RME construction trench air.xls\nc scale

V
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptor 3:

Receptors Evaluated

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

64
0.19
3339

70
20

1
1

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm')
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

5.48E-02
1.43E-02
1.00E+00

1-Jun-01

MLE construction soil.xls\assum
June 1,2001

Revision 1



SAUGET AREA 1 • EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime

In Soil Adjustment Adjustment Slope Factor MLE Construction Worker Daily Dose-Ing. MLE Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk -
Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nilroanilino
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Bcnzo(b)fluoranthene
Cadmium

—I Clilorobenzeno
^ Chloroform
ro Dibenzo(a,h)anthracene
tn . .Lead

Nickel
Penlachlorophenol
Telrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

(mg/kg soil)

1. OOE+00
1. OOE+00
1. OOE+00
1 QOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
i. OOE+OO
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

Factor

1
1

NA
NA
NA
0.3

t
0.29
0.29
0.29

NA
NA

1
0.29

NA
NA

1
1

NA
0.83

NA
NA
NA
NA

0.83
NA

1
NA
NA

1

Factor (mg/kg-day)

0.01
0.01

NA
NA
NA

0.001
0.02
0.02
0.02
0.02
NA
NA

0.01
0.02
NA
NA

0.01
0.01

NA
0.04

NA
NA
NA
NA

0.04
NA

0.016
NA
NA

0.01

2.40E-02
1.10E-02

NA
NA
NA

1.50E+00
1.50E-02
7.30E-01
7.30E+00
7.30E-01

NA
NA

6.10E-od
7.30E+00

NA
NA

1.20E-01
5.20E-02

NA
2.00E+00

NA
NA
NA
NA

1.60E+00
NA

7.50E-03
NA
NA'

1.10E+60

(mg/kg-day)

7.16E-10
7.16E-10

NA
NA
NA

2.15E-10
7.16E-10
2.08E-10
2.08E-10
2.08E-10

NA
NA

7.16E-10
2.08E-10

NA
NA

7.16E-10
7.16E-10

NA
5.94E-10

NA
NA1

NA
NA

5.94E-10
NA

7.16E-10
NA
NA

7.16E-10

(mg/kg-day)

7.16E-10
7.16E-10

NA
NA
NA

2.15E-10
7.16E-10
2.08E-10
2.08E-10
2.08E-10

NA
NA

7.16E-10
2.08E-10

NA
NA

7.16E-10
7.16E-10

NA
5.94E-10

NA
NA
NA
NA

5.94E-16
NA

7.16E-10
NA
NA

7.16E-10

(mg/kg-day)

7.09E-11
7.09E-11

NA
NA
NA

7.09E-12
1.42E-10
1.42E-10
1.42E-10
1.42E-10

NA
NA

7.09E-11
1.42E-10

NA
NA

7.09E-11
7.09E-11

NA
2.84E-10

NA
NA
NA
NA

4.84E-10
NA

1.14E-10
NA
NA

7.09E-11

(mg/kg-day)

7.09E-11
7.09E-11

NA
NA
NA

7.09E-12
1.42E-10
1.42E-10
1.42E-10
1.42E-10

NA
NA

7.09E-11
1.42E-10

NA
NA

7.09E-11
7.09E-1 1

NA
2.84E-10

NX
NA
NA
NA

2.84E-10
NA

1.14E-10
NA
NA

7.09E-11

Ingestion Dermal Contact

1.72E-11
7.87E-12

NA
NA
NA

3.22E-10
1.07E-1.1
1.52E-10
1.52E-09
1.52E-10

NA
NA

4.37E-12
1.52E-09

NA
NA

8.59E-11
3.72E-11

NA
1.19E-09

NA
NA
MA
NA

9.50E-10
NA

5.37E-12
NA
NA

7.87E-10

1.70E-12
7.80E-13

NA
NA
NA

1.06E-11
2.13E-12
1.04E-10
1.04E-09
1.04E-10

NA
NA

4.33E-13
1.04E-09

NA
NA

8.51E-12
3.69E-12

NA
5.68E-10

NA
NA
NA
NA

4.54E-10
NA

8.51 E-1 3
NA
NA

7.80E-11

Total
Excess Lifetime

Cancer Risk

1.89E-11
8.65E-12

NC
NC
NC

3.33E-10
1.29E-11
2.55E-10
2.55E-09
2.55E-10

NC
MO

W
NC
-12

2.55E-09
NC
NC

9.44E-11
4.09E-11

NC
1.76E-09

NC
NC
NC
NC

1.40E-09
NC

6.22E-i2
NC
NC

8.65E-10

I I :

Juno 1,2001
MLE construction soil.xls\cancer , Revision 1
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TABLE
POTENTIAL CARCINOGENIC RISK • MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1 ,4-Dlchlorobenzene
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Penlachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hoxachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/kg)

1.89E-11
8.65E-12

NC
NC
NC

333E-10
1.29E-11
2.55E-10
2.55E-09
2.55E-10

NC
NC

4.80E-12
2.55E-09

NC
NC

9.44E-11
4.09E-11

NC
1.76E-09

NC
NC
NC
NC

1.40E-09
NC

6.22E-12
NC
NC

8.65E-10
Total:

SlteG
EPC (mg/kg)

-
1.53E+01

1 .08E+02
1.16E+01

--
1.32E+03
1.88E+01
4.85E+01
9.08E+02

5.00E+03

3.43E+01

5.37E+02

Risk

NC
NC
NC
NC
NC
NC

1.97E-10
NC
NC
NC
NC
NC

5.58E-11
NC
NC
NC

1.24E-07
7.69E-10

NC
1.59E-06

NC
NC
NC
NC

4.82E-08
NC
NC
NC
NC
NC

SlteH ;
EPC(mfl/kfl)| Risk

6.32E+03
3.07E+02
1.50E+02
1.83E+03

--
--

1.52E+01
1.26E+02
1.36E+02
7.10E+01
1 .88E+02
9.76E+01

3.17E+01

1.77E+03

2.28E+01
2.73E+03
1.33E+03
6.48E+03

--

3.86E+03
6.34E+00

--
--

1.19E-07
2.65E-09

NC
NC
NC
NC

1.96E-10
3.22E-08
3.48E-07
1.81E-08

NC
NC
NC

8.09E-08
NC
NC
NC
NC
NC

4.80E-06
NC
NC
NC
NC
NC
NC

3.94E-1 1
NC
NC
NC

1.77E-06|| 5.40E-06

Sltel
EPC (mg/kg)

2.55E+02

2.23E103

3.81E+00

-
3.47E+01

2.06E+03

•-

1.13E+01
1.81E+02
1.40E+03
8.29E+01

1.53E+03
2.58E+02

1.32E+03
4.93E+02

.Risk

4.81E-09
NC
NC
NC
NC
NC

4.90E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.17E-07
NC
NC
NC
NC

3.63E-07
NC
NC
NC
NC

4.26E-07
1.11E-06

Site L
EPC (mg/kg)

5.36E+01
2.01E+00

1.26E+00
6.80E+00

--
--

-•
-•

6.65E+01
2.58E+02

--
-

4.80E+00

Risk

NC
NC
NC
NC
NC

1.78E-08
2.58E-11

NC
NC
NC
NC
NC

3.26E-11
NC
NC
NC
NC
NC
NC

4.53E-07
NC
NC
NC
NC

6.74E-09
NC
NC
NC
NC
NC

4.78E-07
Notes:
-- Not a constituent ol potential concern in this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.
(a) - Higher ol surface soil and subsurface soil EPC used.

MLE construction soil.xls\c scale
June 1,2001

Revision 1
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent

1 ,4-Dlchlorobenzene
2.4,6-Trlchlorophenol
2,4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1,2-Dlchlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

MLE construction soil.xls\noncancer

(mg/kg-soil)

1 .OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

Factor

1
NA

1
NA

1
0.3

1
NA
NA
NA

1
1
1

NA
NA

1
1
1
1

0.83
1
1
1
1

0.83
1
1
1
1

NA

Oral Chronic Chronic
Roference ADDIng Average ADDder Average Hazard

Dose MLE Construction Worker Dally Dose-Ing. LE Construction Worker Dally Dose-Der. Index -
Factor (mg/kg-day)

0.01
NA

0.01
NA

0.007
0.001

0.02
NA
NA
NA

0.04
0.01
0.01

NA
NA

0.08
0.01
0.01
0.01
0.04
0.01
0.01

0.001
0.1

0.04
0.01

0.016
0.001
0.001

NA

3.00E-02
NA

3.00E-03
NA

4.00E-04
3.00E-04
3.00E-03

NA
NA
NA

5.00E-04
2.00E-02
1.00E-02

NA
NA

2.00E-02
3.00E-02
1 .OOE-02
2.00E-01
2.00E-05
1. OOE-02
9.00E-02
7.00E-02
2.00E-03
8.00E-04
4.67E-02
6.00E-02
2.00E-05
5.QOE-03

NA

(mg/kg-day)

5.01 E-08
NA

5.01 E-08
NA

5.01 E-08
1.50E-08
5.01 E-08

NA
NA
NA

5.01 E-08
5.01 E-08
5.01 E-08

NA
NA

5.01 E-08
5.01 E-08
5.01 E-08
5.01 E-08
4.16E-08
5.01 E-08
5.01 E-08
5,01 E-08
5.01 E-08
4.16E-08
5.01E-08
5.01 E-08
5.01 E-08
5.01 E-08

NA

(mg/kg-day)

5.01 E-08
NA

5.01 E-08
NA

5.01E-08
1.50E-08
5.01 E-08

NA
NA
NA

5.01 E-08
5.01 E-08
5.01 E-08

NA
NA

5.01 E-08
5.01 E-08
5.01 E-08
5.01 E-08
4.16E-08
5.01 E-08
5.01 E-08
5.01 E-08
5.01 E-08
4.16E-08
5.01 E-08
5.01 E-08
5.01 E-08
5.01 E-08

NA

(mg/kg-day)

4.97E-09
NA

4.97E-09
NA

3.48E-09
4.97E-10
9.93E-09

NA
NA
NA

1.99E-08
4.97E-09
4.97E-09

NA
NA

3.97E-08
4.97E-09
4.97E-09
4.97E-09
1.99E-08
4.97E-09
4.97E-09
4.97E-10
4.97E-08
1.99E-08
4.97E-09
7.95E-09
4.97E-10
4.97E-10

NA

Hazard Total
Index - Hazard

(mg/kg-day) Ingeslion Dermal Contact Index

4.97E-09 1.67E-06
NA NA

4.97E-09 1.67E-05
NA NA

3.48E-09 1.25E-04
4.97E-10 5.01 E-05
9.93E-09 1.67E-05

NA NA
NA NA
NA NA

1.99E-08 1.00E-04
4.97E-09 2.60E-06
4.97E-09 5.01 E-06

NA NA
NA NA

3.97E-08 2.50E-06
4.97E-09 1.67E-06
4.97E-09 5.01 E-06
4.97E-09 2.50E-07
1.99E-08 2.08E-03
4.97E-09 6.01 E-06
4.97E-09 5.57E-07
4.97E-10 7.16E-07
4.97E-08 2.50E-05
1.99E-08 5.20E-05
4.97E-09 1.07E-06
7.95E-09 8.35E-07
4.97E-10 2.50E-03
4.97E-10 1.00E-05

NA NA

1.66E-07 1.84E-06
NA NC

1.66E-06 1.84E-05
NA NC

8.69E-06 1.34E-04
1.66E-06 5.18E-05
3.31 E-06 2.00E-05

NA NC
NA NC
NA NC

3.97E-05 1.40E-04
2.48E-07 2.75E-06
4.97E-07 5.51 E-06

NA NC
NA NC

1.99E-06 4.49E-06
1.66E-07 1.84E-06
4.97E-07 5.51 E-06
2.48E-08 2.75E-07
9.93E-04 3.07E-03
4.97E-07 5.51 E-06
5.52E-08 6.12E-07
7.09E-09 7.23E-07
2.48E-05 4.99E-05
2.48E-05 7.68E-05
1.06E-07 1.18E-06
1.32E-07 9.67E-07
2.48E-05 2.53E-03
9.93E-08 1.01 E-05

NA NC
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TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MI.E
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1,4-Dichlorobenzeno
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anlhracone
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chlorolotm
Dibenzo(a,h)anlhracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trlchlorobonzone
t,2-Dlchlorobenzene
Barium
Beryllium
Hoxachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Hi(permfl/k^

1.84E-06
NC

1.84E-05
NC

1.34E-04
5.18E-05
2.00E-05

NC
NC
NC

1.40E-04
275E-06
5.51 E-06

NC
NC

4.49E-06
1.84E-06
5.51 E-06
2.75E-07
3.07E-03
5.51 E-06
6.12E-07
7.23E-07
4.99E-05
7.68E-05
1.18E-06
9.67E-07
2.53E-03
1.01E-05

NC
Total HI:

Notes:

Site G
EPC(mg/kg)| HQ

1.53E+01

1.08E-I02
1.16E+01

-

1.32E+03
1.88E+01
4.85E+01
9.08E+02

-

5.00E+03

3.43E+01

5.37E+02

NC
NC
NC
NC
NC
NC

3.07E04
NC
NC
NC
NC

299E-04
6.40E-05

NC
NC
NC

2.42E-03
1.04E-04
1 33E-05

2.79E+OC
NC
NC

3.62E-03
NC

2.63E 03
NC
NC

1.36E+OC
NC
NC

4.16E+OC

SiteH
EPC (mg/kg)

6.32E+03
3.07Ei02
1.50E+02
1.83E*03

1.52E+01
1.2GE402
1.36E+02
7.10E+01
1 .88E+02
9.76E-I01

3.17E+01
-

1.77E+03
-

2.28E+01
2.73E+03
1.33E+03
6.48E+03

386E+03
6.34E+00

HQ

1.16E-02
NC

2.76E-03
NC
NC
NC

3.05E-04
NC
NC
NC

2.63E-02
2.69E-04

NC
NC
NC

7.93E-03
NC
NC

6.28E-06
8.40E+OC
7.33E-03
3.97E-03

NC
NC
NC

4.56E-03
6.13E-06

NC
NC
NC

8.46E+OC

Sltel
EPC (ma/kflj

2.55E+02

-
-

223E+03

3.81 E+00

3.47E401

2.00E+03

1.13E+01
1.81E+02
1.40E+03
8.29E+01

1.53E+03
2.58E+02

1.32E+03
4.93E+02

HQ

4.67E-04
NC
NC
NC

2.99E-01
NC

7.62E-05
NC
NC
NC
NC

9.54E-05
NC
NC
NC
NC
NC
NC

3.10E-06
5.55E-01
7.70E-03
5.07E-05

NC
7.63E-02
1.98E-02

NC
NC
NC

1 .34E-02
NC

9.71 E-01

SltoL
EPC(ma/k9)

5.36E+01
2.01 E+00

--

--

1.25E+00
6.80E+00

6.65E+01
2.58E+02

--
4.80E+00

-•

HQ

NC
NC
NC
NC
NC

2.78E-03
4.01 E-05

NC
NC
NC
NC

3.44E-06
3.74E-05

NC
NC
NC
NC
NC

1.83E-05
7.93E-01

NC
NC
NC
NC

3.69E-04
NC
NC
NC
NC
NC

7.96E-01

•• Not a constituent ol concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HO • Hazard Quotient1.
NC - Not Calculated, no dose-responso value or not a constituent ol potential concern in this area/medium.
(a) • Higher of surface soil and subsurface soil EPC used.
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated:

[[Receptor 1:________________MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF OUTDOOR AIR PARTICULATES j

i Assumed
! Value Units

Calculated i
Value i

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

1.5
70
8

20
1
1

70

(m3 air/hour)
(Kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/1(yrs) =
(years)

8.00E+00
5.48E-02
1.43E-02

1 .OOE+00

I
ro

MLE construction outdoor alr.xls\assum
June 1, 2001

Revision 1



ENSR International
Page 2 of 5

U)
o

SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dlchlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m'1 air) Factor

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1
1
1

NA
NA

1
1
1
1
1
1

NA
0.66

1
NA
NA
NA

1
NA

1
NA
NA
NA

1
1.1
NA

1
NA
NA

1

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor MLE Construction Worker Daily Dose - Inh. Cancer Risk •
(mg/kg-day)" (mg/kg-day) (mg/kg-dayL Inhalation

2.20E-02
1 .09E-02

NA
NA
NA

1.50E+01
7.70E-03
3.10E-01
3.10E+00
3.10E-01
6.30E+00

NA
8.05E-02
3.10E+00

NA
NA
NA

2.00E-03
NA

2.00E+00
NA
NA
NA

8.40E+00
1.61E+00

NA
1.65E-03

NA
NA

1.12E+00

1 .34E-04
1.34E-04
1.34E-04

NA
NA

1 .34E-04
1.34E-04
1 .34E-04
1.34E-04
1.34E-04
1.34E-04

NA
8.86E-05
1 .34E-04

NA
NA
NA

1.34E-04
NA

1.34E-04
NA
NA
NA

1.34E-04
1.48E-04

NA
1.34E-04

NA
NA

1.34E-04

1 .34E-04
1 .34E-04
1.34E-04

NA
NA

1 .34E-04
1.34E-04
1 .34E-04
1 .34E-04
1.34E-04
1.34E-04

NA
8.86E-05
1 .34E-04

NA
NA
NA

1.34E-04
NA

1.34E-04
NA
NA
NA

1.34E-04
1.48E-04

NA
1.34E-04

NA
NA

1.34E-04

2.95E-06
1.46E-06

NC
NC
NC

2.01 E-03
1 .03E-06
4.16E-05
4.16E-04
4.16E-05
8.45E-04

NC
7.13E-06
4.16E-04

NC
NC
NC

2.68E-07
NC

2.68E-04
NC
NC
NC

1.13E-03
2.38E-04

NC
2.21 E-07

NC
NC

1 .50E-04

MLE construction outdoor air.xls\cancer
June 1, 2001

Revision 1



ENSR International
Page 3 of 5

I
ui

TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

Constituent ,

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthono
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trlchlorobenzene
1 ,2-Dichlorobenzone
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/m3)

2.95E-06
1.46E-06

NC
NC
NC

2.01 E-03
1 03E-06
4.16E-05
4.16E-04
4.16E-05
8.45E-04

NC
7.13E-06
4.16E-04

NC
NC
NC

2.68E-07
NC

2.68E-04
NC
NC
NC

1.13E-03
2.38E-04

NC
2.21E-07

NC
NC

1.50E-04
Total:

SlteQ
EPC (mg/m3)

--
9.21E-07

-

6.51 E-06
6.98E-07

--

7.91E-05
1.13E-06
2.91 E-06
5.45E-05

3.00E04
--

2.06E-06
--
•-

3.22E-05

-•

Risk

NC
NC
NC
NC
NC
NC

9.51E-13
NC
NC
NC
NC
NC

4.97E-12
NC
NC
NC
NC

3.03E-13
NC

1.46E-08
NC
NC
NC
NC

4.89E-10
NC
NC
NC
NC
NC

1.51E-08

SlteH
EPC(mg/m3)l Risk

3.79E-04
1.84E-05
9.01 E-06
1.10E-04

9.13E-07
7.58E-06
8.18E-06
4.26E-06
1.13E-05
5.86E-06

1.90E-06
--

1.06E-04

1.37E-06
1.64E-04
7.99E-05
3.89E-04

2.32E-04
3.80E-07

--

-

1.12E-09
2.68E-11

NC
NC
NC
NC

9.43E-13
3.15E-10
3.40E-09
1.77E-10
9.54E-09

NC
NC

7.91E-10
NC
NC
NC
NC
NC

4.40E-08
NC
NC
NC
NC
NC
NC

8.39E-14
NC
NC
NC

6.94E-08
Notes:

Sltel ...;,.,
EPC (ma/m3)

1.53E-05

-
-

1.34E-04
--

2.28E-07

--
2.08E-06

1.24E-04

--
-

6.76E-07
1.08E-05
8.39E-05
4.97E-06

-
9.18E-05
1.55E-05

-
-
•-

7.92E-05
2.96E-05

Rl«k

4.51E-11
NC
NC
NC
NC
NC

2.36E-13
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.91 E-09
NC
NC
NC

1.03E-07
3.68E-09

NC
NC
NC
NC

4.44E-09
1.1SE-07

SlteL
EPC (mg/m3)

-
--
.-
--

3.22E-06
1.20E-07

-

••
7.49E-08
4.0BE-07

-
--
--

3.99E-06
1.55E-05

-
--
-

2.88E-07

•-

-
-•

Risk

NC
NC
NC
NC
NC

6.48E-09
1.24E-13

NC
NC
NC
NC
NC

2.91E-12
NC
NC
NC
NC
NC
NC

4.15E-09
NC
NC
NC
NC

6.84E-1 1
NC
NC
NC
NC
NC

1.07E-08

•- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) • Higher of the surface soil and subsurface soil EPC used.

MLE construction outdoor air.xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 4 of 5

Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dlbenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trlchlorobenzene
1,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose MLE Construction Worker Daily Dose-inn
(mg/nr'air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1.00E+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00

1
NA

1
1

NA
NA

1
NA
NA
NA
NA

1
1

NA
NA
NA
NA

1
1

NA
1

NA
1
1

NA
1
1

NA
NA
NA

2.29E-OI
NA
NA

5.71 E-05
NA
NA

1.70E-03
NA
NA
NA
NA

5.71E-03
8.60E-05

NA
NA
NA
NA

1.14E-01
1.14E-01

NA
5.71 E-02

NA
1.43E-04
5.71 E-06

NA
1.43E-05
8.60E-01

NA
NA
NA

9.39E-03
NA

9.39E-03
9.39E-03

NA
NA

9.39E-03
NA
NA
NA
NA

9.39E-03
9.39E-03

NA
NA
NA
NA

9.39E-03
9.39E-03

NA
9.39E-03

NA
9.39E-03
9.39E-03

NA
9.39E-03
9.39E-03

NA
NA
NA

9.39E-03
NA

9.39E-03
9.39E-03

NA
NA

9.39E-03
NA
NA
NA
NA

9.39E-03
9.39E-03

NA
NA
NA
NA

9.39E-03
9.39E-03

NA
9.39E-03

NA
9.39E-03
9.39E-03

NA
9.39E-03
9.39E-03

NA
NA
NA

Hazard
Index -

Inhalation

4.10E-02
NC
NC

1.64E+02
NC
NC

5.53E+00
NC
NC
NC
NC

1.65E+00
1.09E+02

NC
NC
NC
NC

8.24E-02
8.24E-02

NC
1.64E-01

NC
6.58E+01
1.64E+03

NC
6.58E+02
1.09E-02

NC
NC
NC

MLE construction outdoor air.xlsVioncancer
June 1, 2001
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TABLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
CONSTRUCTION WORKER - MLE

CoriSlltilWt

1 ,4-Dichlorobenzene
2.4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroanlline
Antimony
Arsenic
Benzene
Benzo(a)anthraccne
Bonzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzeno
Chloroform
Dibenzo(a,li)anthraceno
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobonzene
1,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
. HQ(p«rmg/md)

4.10E-02
NC
NC

1.64E+02
NC
NC

5.53E+00
NC
NC
NC
NC

1.65E+00
1.09E+02

NC
NC
NC
NC

8.24E-02
8.24E-02

NC
1.64E-01

NC
6.58E+01
1.64E+03

NC
6.58E+02
1 .09E-02

NC
NC
NC

Total HI:

v SlteQ
EPC(ma/m3}| HQ

9.21 E-07
--
--

6.51 E-06
6.98E-07

--
7.91 E-05
1.13E-06
2.9 IE-06
5.45E-05

--
3.00E-04

2.06E-06
--
--

3.22E-05

--

NC
NC
NC
NC
NC
NC

5.09E-06
NC
NC
NC
NC

1.07E-05
7.62E-05

NC
NC
NC
NC

9.30E-08
2.40E-07

NC
NC
NC

1.97E-02
NC
NC
NC
NC
NC
NC
NC

1.98E-02

SlteH
EPC(mg/m3)

3.79E-04
1.84E-05
9.01 E-06
1.10E-04

-
-

9.13E-07
7.58E-06
8.18E-06
4.26E-06
1.13E-05
6.86E-06

--
1.90E-06

1.06E-04

--
1.37E-06
1.64E-04
7.99E-05
3.89E-04

-
2.32E-04
3.80E-07

-•

-•.HQ. -

1.56E-05
NC
NC

1.81E-02
NC
NC

5.05E-06
NC
NC
NC
NC

9.63E-06
NC
NC
NC
NC
NC
NC

1.13E-07
NC

1.31 E-05
NC
NC
NC
NC

1.52E-01
4.15E-09

NC
NC
NC

1.70E-01

.. :•,;., Site 1 ,v, o;.':
EPG(ma/m3)

1.53E-05
-

1.34E-04
-•

2.28E-07

2.08E-06
--

1.24E-04
-

-•
6.76E-07
1.08E-05
8.39E-05
4.97E-06

9.18E-05
1.55E-05

•-

-
7.92E-05
2.96E-05

,-WH«ki;

6.26E-07
NC
NC
NC
NC
NC

1.26E-06
NC
NC
NC
NC

3.42E-06
NC
NC
NC
NC
NC
NC

5.57E-08
NC

1.38E-05
NC
NC

1.51E-01
NC
NC
NC
NC
NC
NC

1.51E-01

$««L •:••'• ..
EPe(mfl/m3)

-
3.22E-06
1.20E-07

-
-

-
7.49E-08
4.08E-07

-

-
--
-

3.99E-06
1.55E-05

-
..

--
2.88E-07

-
--

-

#,Hft%

NC
NC
NC
NC
NC
NC

6.65E-07
NC
NC
NC
NC

1.23E-07
4.46E-05

NC
NC
NC
NC
NC

3.29E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.67E-05
Notes:
•• Not a constituent of potential concern in this area/medium.
HQ • Hazard Quotient.
HI - Hazard Index.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Higher of the surface soil and subsurface soil EPC used.

MLE construction outdoor air.xls\nc scale
June 1,2001
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
I Receptors Evaluated: I

[[Receptor 3:_____________MLE Construction Worker]

ENSR International
Page 1 of 7

ASSUMPTIONS FOR CONSTRUCTION WORKER-MLE
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER
Assumed
Value Units

Calculated
Value

Water Ingestion Rate
Skin Exposed
Body Weight
Exposure Time (dermal route only)
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor (dermal route only)

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

0.005 (I/day)
3339 (cm*)
70 (kg)
1 (hr/day)
5 (days)/365 (days) = 1.37E-02
1 (yrs)/ 70(yrs) = 1.43E-02
1 (yrs)/1 (yrs) = 1.00E+00
70 (years)
0.001 (l/cmj)

I
Ul

MLE construction groundwater.xls\assum
June 1, 2001
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
CARCINOGENIC ASSESSMENT
INCIDENTAL INQESTION AND DERMAL CONTACT
QROUNDWATER
CONSTRUCTION WORKER - MLE

Unit Oral - Water Dermal - Water Dermal
Concentration Absorption Absorption PeMLEabillty

Oral
Cancer ADDing

Lifetime
Average ADDder

ENSR International
Page 2 of 7

Lifetime
Average Excess Lifetime Excess Lifetime

In Qroundwaler Adjustment Adjustment Constant Slope Factor ! Construction Worker Daily Dose-Ing. I Construction Worker Daily Dose-Der. Cancer Risk - Cancer Risk -
Constituent (mg/1) Factor Factor (cm/hr) (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact

1 ,4-Dichlorobenzene
2,4.6-Trichlorophenol
2,4-Dlchlorophenol
3/4-Melhylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Load
Nitrobenzene

— Pentachlorophenol
J_Tetrachloroethene
uJTotal PCBs
^Vrichloroethene

1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dlnitrotoluene
Barium
Hexachlorobenzene
Pyrldlne
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cls/lrans-1 ,2-Dlchloroethene
delta-BHC
Dleldrin
Heptachlor
Heptachlor epoxlde
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroethane
1,1-Dlchloroethane
1,1-Dichloroelhene
2,4,5-T
Aldrln
Chloromelhano

{

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1. OOE+00
t .OOE+00
1 .OOE+00
1 .OOE+00

1
1

NA
NA

1
1
1

NA
NA

1
1

NA
NA

1
1
1
1

NA
NA
NA
NA

1
NA
NA
NA
NA

1
NA
NA

1
1
1

NA
NA

1
NA
NA

1
NA

t
1

1 6.20E-02
1 5.00E-02

NA 2.30E-02
NA 1 .OOE-02

1 1 .60E-04
2.13 2.10E-02

1 8.10E-01
NA 1.00E-03
NA 4.10E-02

1 8.90E-03
1 1 .40E-02

NA 4.00E-06
NA 6.96E-03

1 6.50E-01
1 4.80E-02

1.1 7.10E-01
1 1 .60E-02

NA 1.00E-01
NA 8.45E-03
NA 3.80E-03
NA 1.60E-04
1.1 2.10E-01
NA 1 .82E-03
NA 1.10E-02
NA 2.77E-03
NA 5.69E-04

1 1 .63E-02
NA 1 .OOE-02
NA 2.79E-02

1 1.60E-02
1 1.10E-02
1 1.10E-02

NA 5.50E-03
NA 1.60E-04

1 7.30E-03
NA 1.70E-02
NA 8.90E-03

1 1 .60E-02
NA 1 .40E-04

1 1 .60E-03
1 4.20E-03

2.40E-02
1.10E-02

NA
NA

1.50E+00
1 .50E-02
7.30E-01

NA
NA

6.10E-03
1.30E+00

NA
NA

1.20E-01
5.20E-02
2.00E+00
1.10E-02

NA
NA
NA
NA

1.60E+00
NA
NA
NA
NA

6.30E+00
NA
NA

1.60E+01
4.50E+00
9.10E+00

NA
NA

7.20E-01
NA
NA

6.00E-01
NA

1.70E+01
1 .30E-02

,

1.40E-08
1.40E-08

NA
NA

1.40E-08
1 .40E-08
1 40E-08

NA
NA

1 .40E-08
t .40E-08

NA
NA

1 .40E-08
1.40E-08
1 .40E-08
1.40E-08

NA
NA
NA
NA

1 40E-08
NA
NA
NA
NA

1 .40E-08
NA
NA

1 .40E-08
1 .40E-08
1.40E-08

NA
NA

1.40E-08
NA
NA

I.40E-08
NA

1 .40E-08
1.40E-08

1 .40E-08
1.40E-08

NA
NA

1.40E-08
1 .40E-08
1.40E-08

NA
NA

1 .40E-08
1.40E-08

NA
NA

1 .40E-08
1.40E-08
1 .40E-08
1 .40E-08

NA
NA
NA
NA

1.40E-08
NA
NA
NA
NA

1.40E-08
NA
NA

1 .40E-08
1 .40E-08
1 .40E-08

NA
NA

1 .40E-08
NA
NA

1.40E-08
NA

1 .40E-08
1.40E-08

5.79E-07
4.67E-07

NA
NA

1 .49E-09
4.18E-07
7.56E-06

NA
NA

8.31 E-08
1.31E-07

NA
NA

6.07E-06
4.48E-07
7.29E-06
1 .49E-07

NA
NA
NA
NA

2.16E-06
NA
NA
NA
NA

1.S2E-07
NA
NA

1.49E-07
1 .03E-07
1 .03E-07

NA
NA

6.81 E-08
NA
NA

1.49E-07
NA

1 .49E-08
3.92E-08

5.79E-07
4.67E-07

NA
NA

1.49E-09
4.18E-07
7.56E-06

NA
NA

8.31 E-08
1.31E-07

NA
NA

6.07E-06
4.48E-07
7.29E-06
1 .49E-07

NA
NA
NA
NA

2.16E-06
NA
NA
NA
NA

1.52E-07
NA
NA

1.49E-07
1 .03E-07
1 .03E-07

NA
NA

6.81 E-08
NA
NA

1 .49E-07
NA

1.49E-08
3.92E-08

3.35E-10
1.54E-10

NA
NA

2.10E-08
2.10E-10
1 .02E-08

NA
NA

8.53E-11
1.82E-08

NA
NA

1 .68E-09
7.27E-10
2.80E-08
1.54E-10

NA
NA
NA
NA

2.24E-08
NA
NA
NA
NA

8.81 E-08
NA
NA

2.24E-07
6.29E-08
1.27E-07

NA
NA

1.01 E-08
NA
NA

8.39E-09
NA

2.38E-07
1.82E-10

1 .39E-08
5.13E-09

NA
NA

2.24E-09
6.26E-09
5.52E-06

NA
NA

5.07E-10
1 .70E-07

NA
NA

7.28E-07
2.33E-08
1 .46E-05
1 .64E-09

NA
NA
NA
NA

3.45E-06
NA
NA
NA
NA

9.59E-07
NA
NA

2.39E-06
4.62E-07
9.34E-07

NA
NA

4.91 E-08
NA
NA

8.96E-08
NA

2.54E-07
5.10E-10

(

MLE construction groundwaler xlsVnancer

Total
Excess Lifetime

Cancer Risk

1.42E-08
5.29E-09

NC
NC

2.32E-08
6.47E-09
5.53E-08

NC
NC

5.92E-10
1 .88E-07

NC
NC

7.30E-07
2.40E-08
1.46E-05
1 .80E-09

NC
NC
NC
NC

3.47E-06
NC
NC
NC
NC

1.05E-06
NC
NC

2.61 E-06
5.25E-07
1.06E-06

NC
NC

5.91 E-08
NC
NC

9.80E-08
NC

4.92E-07
6.91E-10

line t, 2001
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ENSR International
SAUGET AREA 1 - EE/CA AND RI/FS Page 3 of 7
MLE
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER • MLE

Constituent

Chiysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEO

Unit Oral • Water Dermal - Water Dermal Oral Lifetime Lifetime
Concentration Absorption Absorption PeMLEability Cancer ADDIng Average ADDder Average Excess Liletime Excess Lifetime Total

In Groundwaler Adjustment Adjustment Constant Slope Factor : Construction Worker Dally Dose-Ing. ; Construction Worker Dally Dose-Dor. Cancer Risk • Cancer Risk • Excess Lifetime
(mg/l) Factor Factor (cm/hr) (mg/kg-day)' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

1.00E400
t.OOE-tOO
1 .OOE+00
1.00E+00
1. OOE+00
1. OOE+00

1
NA
NA
NA
NA

1

1
NA
NA
NA
NA
1.8

8.10E-01
4.00E-0-1
1. HE-02
1 .OOE-03
6.90E-02
1 .40E+00

730E-03
NA
NA
NA
NA

1 50E+05

1 .40E-08
NA
NA
NA
NA

1.-10E-08

1.40E-08
NA
NA
NA
NA

1.-10E-OB

7.56E-06
NA
NA
NA
NA

2.3GE-05

7.56E-06
NA
NA
NA
NA

2.35E-05

1.02E-10
NA
NA
NA
NA

2.10E-03

5.52E-08
NA
NA
NA
NA

3.53E+00

5.53E-08
NC
NC
NC
NC

3.53E+00

UJen

June 1,2001
MLE construction groundwater.xls\cancer Revision 1



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR International
Page 4 of 7

- \ ; '. '. • ' ' ' : ' • :.' . : . : . : - . ' '
Constibjent :

1 ,4-DichJorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chtorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
2.4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/trans-1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1 -Trichloroethane
1 , 1 -Dichloroethane
1 . 1 -Dichloroethene
2,4.5-T
Aldrin
Chloro methane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

-Reference
vWsk

(permg/L)

1.42E-08
5.29E-09

NC
NC

2.32E-08
6.47E-09
5.53E-06

NC
NC

5.92E-10
1.88E-07

NC
NC

7.30E-07
2.40E-08
1 .46E-05
1 .80E-09

NC
NC
NC
NC

3.47E-06
NC
NC
NC
NC

1.05E-06
NC
NC

2.61 E-06
5.25E-07
1 .06E-06

NC
NC

5.91 E-08
NC
NC

9.80E-08
NC

4.92E-07
6.91E-10
5.53E-08

NC
NC
NC
NC

3.53E+00
Total:

. '. , Site® :;;,;. -
EPC{mgO.)

_
1.27E+00

-
1.40E+00

-
8.80E-01

-
6.75E-02
2.80E+00
3.20E-02
2.00E-03
6.09E+00
3.96E-02
7.60E+00
9.90E-02
5.40E-03
3.40E-01

-
1 .32E+01

-
2.94E+00

-
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1.90E+00

-
-
-
-

1.60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1.00E+00
6.77E-08

Risk

NC
6.72E-09

NC
NC
NC

5.70E-09
NC
NC
NC

1.89E-11
3.76E-10

NC
NC

5.55E-06
2.38E-09
7.89E-08
6.11E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

5.65E-10
NC
NC
NC
NC
NC
NC
NC

9.46E-09
NC
NC
NC
NC

1.13E-10
1.80E-11

NC
NC
NC
NC
NC

2.39E-07
5.89E-06

•T'"^. T.^->:':'̂  . : • : ' ' . " ' • • • " :

w^&steii.: '̂'̂
EPCdrigrt.)

3.55E-01
3.02E-02

-
1.12E-01
1.70E-01
5.23E-01

-
4.52E+00
8.46E-01

--
-

8.19E+00
-

1.74E-01
1.65E-02

-
-
-

9.29E-02
-
-

1.80E-02
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-

maat -

5.05E-09
1.60E-10

NC
NC

3.95E-09
3.39E-09

NC
NC
NC
NC
NC
NC
NC

1.27E-07
3.96E-10

NC
NC
NC
NC
NC
NC

6.25E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.03E-07

•-• îiia^"^
EPC(rogft.)

9.90E-01
1.30E+00
2.60E+00
6.30E-01

-
6.90E-01
2.20E-02
2.64E-01
2.62E+00
7.33E-01

-
2.61E+00
1.30E-02
6.30E+00
8.00E-02
1.08E-01
6.20E-01
3.20E+00
1.30E+00
2.83E-02
1.50E+01

-
-

4.60E-01
1.60E+00
1.20E+01
2.50E-03
1.50E+01
1.90E-03
1.50E-03
2.50E-03
1.30E-03
6.70E+OO

_
1.00E-01
1.30E+01
3.70E+00
4.80E-01

-
-
-

2.30E-02
-

3.40E+01
1.80E-02
2.50E+00
3.07E-07

-.̂ fiisic -]\

1.41 E-08
6.87E-09

NC
NC
NC

4.47E-09
1.22E-07

NC
NC

4.34E-10
NC
NC
NC

4.60E-06
1.92E-09
1.57E-06
1.11E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC

2.62E-09
NC
NC

3.92E-09
1.31E-09
1.38E-09

NC
NC

5.91 E-09
NC
NC

4.70E-08
NC
NC
NC

1.27E-09
NC
NC
NC
NC

1.08E-06
7.47E-06

SiteL
ERCOngfl.)

2.53E-01
-
—
-

2.73E-01
-
-

1.60E-01
-
_
-
-
—

1.31E-01
3.48E-02

_
-
—
-
-
-
-

1.69E-01
-
-
-
-
-
_
_
-
-
-
—

-
-
-
-
-
-
-
-
-
-
-
-

Risk

3.59E-09
NC
NC
NC

6.32E-09
NC
NC
NC
NC
NC
NC
NC
NC

9.58E-08
8.36E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.07E-07
Notes:
- Not a constituent of potential concern in this
area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
(a) - Risks divided by the number of wells in

MLE construction groundwater.xls\c scale
T-137

June 1,2001
Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

Unit Oral - Water Dermal - Water Dermal
Concentration Absorption Absorption PeMLEability

In Groundwater Adjustment
Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead

_^ Nitrobenzene
I Pentachlorophenol

ou Tetrachloroethene
00 Total RGBs

Trichloroethene
1 ,2,4-Trichlorobenzene
2,4-D
2,4-Dinilrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cis/lrans- 1 ,2-Dichloroethene
delta-BHC
Dieldrin
Heplachlor
Heplachlor epoxide
Phenol
Vanadium
Vinyl chloride
1,1,1-Trichloroelhane
1,1-Dichloroethane
1,1-Dichloroetheno
2,4,5-T

(mg/l)

1.00E+00
1. OOE+00
1. OOE+00
1.00E400
I.OOE+00
1.00E+00
1. OOE+00
1. OOE+00
1.00E+00
1. OOE+00
1.00E+00
I.OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1.00E400
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1.00E+00
I.OOE+00
1.00E+00
1.00E+00
1 .OOE+00
1. OOE+00
I.OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
I.OOE+00
1 .OOE+00
t. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

Factor

1
NA

1
1
1
1

NA
1
1
1
1

NA
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
1
1
1
1
1
1
1
1
1
1
1
1

Adjustment
Factor

1
NA

1
1
1

2.13
NA
40

1
1
1

NA
1
1
1

1.1
1
1
1
1
1

1.1
1
1
1
1

NA

10
1
1
1
1
1

Constant
(cm/hr)

6.20E-02
5.00E-02
2.30E-02
1.00E-02
1.60E-04
2.10E-02
8.10E-01
1.00E-03
4.10E-02
8.90E-03
1.40E-02
4.00E-06
6.96E-03
6.50E-01
4.80E-02
7.10E-01
1.60E-02
1.00E-01
8.45E-03
3.80E-03
1.60E-04
2.10E-01
1.82E-03
1.10E-02
2.77E-03
5.69E-04
1.63E-02
1.00E-02
2.79E-02
1.60E-02
1.10E-02
1.10E-02
5.50E-03
1.60E-04
7.30E-03
1.70E-02
8.90E-03
1.60E-02
1.40E-04

Oral
Reference ADDing

Chronic
Average ADDder

Chronic
Average Hazard

Dose Construction Worker Daily Dose-Ing. Construction Worker Daily Dose-Der. Index -
(mg/kg-day)

3.00E-02
NA

3.00E-03
5.00E-02
3.00E-04
300E-03

NA
5.00E-04
2.00E'-02
1 .OOE-02
3.00E-04

NA
5.00E-04
3.00E-02
1. OOE-02
2.00E-05
6.00E-03
1. OOE-02
1. OOE-02
2.00E-03
7.00E-02
8.00E-04
1.00E-03
5.00E-03
8.00E-02
1.00E-01

NA
1 .OOE-02
3.00E-04
5.00E-05
5.00E-04
1.30E-05
6.00E-01
7.00E-03
3.00E-03
2.80E-01
1.00E-01
9.00E-03
1. OOE-02

(mg/kg-day)

9.78E-07
NA

9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
978E-07

(mg/kg-day)

9.78E-07
NA

9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07

NA
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07

(mg/kg-day)

4.05E-05
NA

1.50E-05
6.53E-06
1 .05E-07
2.92E-05

NA
2.61 E-05
2.68E-05
5.82E-06
9.15E-06

NA
4.55E-06
4.25E-04
3.14E-05
5.10E-04
1.05E-05
6.53E-05
5.52E-06
2.48E-06
1.05E-07
1.51E-04
1.19E-06
7.19E-06
1.81E-06
3.72E-07

NA
6.53E-06
1.82E-05
1.05E-05
7.19E-06
7.19E-06
3.59E-06
1.05E-06
4.77E-06
1.11E-05
5.82E-06
1.05E-05
9.18E-08

(mg/kg-day) Ingestion

4.05E-05 3.26E-05
NA NA

1.50E-05 3.26E-04
6.53E-06 1.96E-05
1.05E-07 3.26E-03
2.92E-05 3.26E-04

NA NA
2.61E-05 1.96E-03
2.68E-05 4.89E-05
6.82E-06 9.78E-05
9.15E-06 3.26E-03

NA NA
4.55E-06 1.96E-03
4.25E-04 3.26E-05
3.14E-05 9.78E-05
5.10E-04 4.89E-02
1.05E-05 1.63E-04
6.53E-05 9.78E-05
5.52E-06 9.78E-05
2.48E-06 4.89E-04
1.05E-07 1.40E-05
1.51E-04 1.22E-03
1.19E-06 9.78E-04
7.19E-06 1.96E-04
1.81E-06 1.22E-05
3.72E-07 9.78E-06

NA NA
6.53E-06 9.78E-05
1.82E-05 3.26E-03
1.05E-05 1.96E-02
7.19E-06 1.96E-03
7.19E-06 7.53E-02
3.59E-06 1.63E-06
1.05E-06 1.40E-04
4.77E-06 3.26E-04
1.11E-05 3.49E-06
5.82E-06 9.78E-06
1.05E-05 1.09E-04
9.18E-08 9.78E-05

MLE construction groumlwaler xlsVnoncancer

ENSR International
Page 5 of 7

Hazard
Index -

Dermal Contact

1.35E-03
NA

5.01E-03
1.31E-04
3.48E-04
9.74E-03

NA
5.23E-02
1.34E-03
5.82E-04
3.05E-02

NA
9.10E-03
1.42E-02
3.14E-03
2.55E+01
1.74E-03
6.53E-03
5.52E-04
1.24E-03
1.49E-06
1.B9E-01
1.19E-03
1.44E-03
2.26E-05
3.72E-06

NA
6.53E-04
6.07E-02
2.09E-01
1.44E-02
5.53E-01
5.99E-06
1.49E-04
1.59E-03
3.97E05
5.82E-05
1.16E-03
9.18E-06

June 1

Total
Hazard

Index

1.38E-03
NC

5.34E-03
1.50E-04
3.61 E-03
1.01E-02

NC
5.42E-02
1.39E-03
6.79E-04
3.38E-02

NC
1.11E-02
1.42E-02
3.23E-03
2.56E+01
1.91E-03
6.63E-03
6.50E-04
1.73E-03
1.55E-05
1.90E-01
2.17E-03
1.63E-03
3.49E-05
1.35E-05

NC
7.51 E-04
6.40E-02
2.29E-01
1.63E-02
6.28E-01
7.62E-06
2.89E-04
1.92E-03
4.32E-05
6.79E-05
1.27E-03
1.07E-04

,2001
Revision 1



SAUGET AREA 1 • EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

ENSR International
Page 6 of 7

Unit Oral - Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption PeMLEability Reference ADDing Average ADDder Average Hazard Hazard Total

In Groundwaler Adjustment Adjustment Constant Dose Construction Worker Daily Dose-Ing. Construction Worker Daily Dose-Der. Index - Index - Hazard
Constituent (mg/l)___Factor_____Factor (cm/hr) (mg/kg-day)_____(mg/kg-day) (mg/kg-day)_____(mg/kg-day) (mg/kg-day) Ingesllon Dermal Contact Index

Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA
NA

1
1
2
1

NA

1
NA
NA

1
1

137
1

NA

1.60E-03
4.20E-03
8.10E-01
4.00E-04
1.14E-02
1.00E-03
6.90E-02
1.40E+00

3.00E-05
NA
NA

2.00E-02
1.00E-03
3.00E-04
2.00E-02

NA

9.78E-07
NA
NA

9.78E-07
9.78E-07
1.96E-06
9.78E-07

NA

9.78E-07
NA
NA

9.78E-07
9.78E-07
1 .96E-06
9.78E-07

NA

1.05E-06
NA
NA

2.61 E-07
7.47E-06
8.95E-06
4.51 E-05

NA

1.05E-06
NA
NA

2.61 E-07
7.47E-06
8.95E-06
4.51 E-05

NA

3.26E-02
NA
NA

4.89E-05
9.78E-04
6.52E-03
4.89E-05

NA

3.48E-02 6.75E-02
NA NC
NA NC

1.31 E-05 6.20E-05
7.47E-03 8.45E-03
2.98E-02 3.64E-02
2.25E-03 2.30E-03

NA NC

I

VO

MLE construction groundwaler.xls\noncancor
,\e 1,2001
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR International
Page 7 of 7

Constituent •

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Benzo(a)anthracene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Total PCBs
Trichloroethene
1 .2,4-Trichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine
2-Chlorophenol
4-Methyl-2-pentanone (MIBK)
Acetone
alpha-BHC
cisrtrans-1 ,2-Dichloroethene
derta-BHC
Dieldnn
Heptachlor
Heptachlor epoxide
Phenol
Vanadium
Vinyl chloride
1.1,1 -Trichtoroethane
1 ,1 -Dichloroethane
1,1-Dichloroethene
2,4,5-T
Aldrin
Chloromethane
Chrysene
Cobalt
MCPP
Mercury
Naphthalene
Total TCDD-TEQ

Deference
HQ

(permg/L)

1.38E-03
NC

5.34E-03
1.50E-04
3.61 E-03
1.01E-02

NC
5.42E-02
1.39E-03
6.79E-04
3.38E-02

NC
1.11E-02
1.42E-02
3.23E-03
2.56E+01
1.91 E-03
6.63E-03
6.50E-04
1.73E-03
1.55E-05
1 .90E-01
2.17E-03
1.63E-03
3.49E-05
1.35E-05

NC
7.51 E-04
6.40E-02
2.29E-01
1.63E-02
6.28E-01
7.62E-06
2.89E-04
1.92E-03
4.32E-05
6.79E-05
1.27E-03
1.07E-04
6.75E-02

NC
NC

6.20E-05
8.45E-03
3.64E-02
2.30E-03

NC
Total:

Site G
EPC(mg/I_)

1.27E+00
-

1.40E+00
-

8.80E-01
-

6.75E-02
2.80E+00
3.20E-02
2.00E-03
6.09E+00
3.96E-02
7.60E+00
9.90E-02
5.40E-03
3.40E-01

-
1.32E+01

-
2.94E+00

-
-

1.10E+00
9.30E-01
7.30E-01
5.40E-04
1.90E+00

-
-
-
-

1 .60E+01
6.20E-01
1.60E-01

-
-
-

3.80E-01
2.30E-04
2.60E-02

-
1.40E+00

-
-

1.00E+00
6.77E-08

HQ

NC
NC
NC

2.10E-04
NC

8.86E-03
NC

3.66E-03
3.89E-03
2.17E-05
6.75E-05

NC
4.38E-04
1.08E-01
3.20E-04
1.38E-01
6.48E-04

NC
8.56E-03

NC
4.54E-05

NC
NC

1.80E-03
3.24E-05
9.86E-06

NC
1.43E-03

NC
NC
NC
NC

1.22E-04
1.79E-04
3.07E-04

NC
NC
NC

4.07E-05
1.55E-05

NC
NC

8.68E-05
NC
NC

2.30E-03
NC

2.T9E-01

" .':. 'v\ '/. ?:."•• '• -•-' '- : " ;-

••.'''•• Haste H'-^.;'./:!
EPC<mg/L)

3.55E-01
3.02E-02

-
1.12E-01
1. TOE-01
5.23E-01

-
4.52E+00
8.46E-01

--
-

8.19E+00
-

1.74E-01
1.65E-02

-
-
-

9.29E-02
-
-

1.80E-02
-
-
-
-
-
-
-
-
-
--
-
--
-
--
-
--
-
-
-
--
-
--
-
--
-

HQ

4.91 E-04
NC
NC

1.68E-05
6.14E-04
5.2TE-03

NC
2.45E-01
1.1TE-03

NC
NC
NC
NC

2.47E-03
5.34E-05

NC
NC
NC

6.04E-05
NC
NC

3.42E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.59E-01

. .:.:- V-:::;\ : : '

.•..•.--•̂ .sSMai: :.. ;.. ;;
EPCfragOJ

9.90E-01
1.30E-KOO
2.60E+OO
6.30E-01

-
6.90E-01
2.20E-02
2.64E-01
2.62E+00
7.33E-01

-
2.61 E+00
1.30E-02
6.30E+00
8.00E-02
1.08E-01
6.20E-01
3.20E+00
1.30E+00
2.83E-02
1.50E+01

-
-

4.60E-01
1.60E+00
1.20E+O1
2.50E-03
1.50E+01
1.90E-03
1.50E-03
2.50E-03
1.30E-03
6.70E+00

-
1.00E-01
1.30E+01
3.70E+00
4.80E-01

-
--
-

2.30E-02
-

3.40E+01
1.80E-02
2.50E+00
3.07E-07

HO ;

1.37E-03
NC

1.39E-02
9.47E-05

NC
6.95E-03

NC
1.43E-02
3.63E-03
4.98E-04

NC
NC

1.44E-04
8.94E-02
2.59E-04
2.75E+00
1.18E-03
2.12E-02
8.45E-04
4.90E-O5
2.32E-04

NC
NC

7.51 E-04
5.58E-05
1.62E-04

NC
1.13E-02
1.22E-04
3.43E-04
4.08E-05
8.17E-04
5.11E-05

NC
1.92E-04
5.61 E-04
2.51 E-04
6.10E-04

NC
NC
NC
NC
NC

2.87E-01
6.55E-04
5.76E-03

NC
3.21 E+00

SHeL
EPC<mg/L>

2.53E-01
-
-
~

2.73E-01
-
-

1.60E-01
-
-
--
-
-

1.31E-01
3.48E-02

-
-
-
—
-
-
-

1.69E-01
-
--
--
-
--
-
-
-
--
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-

HQ

3.49E-04
NC
NC
NC

9.84E-04
NC
NC

8.68E-03
NC
NC
NC
NC
NC

1.86E-03
1.13E-04

NC
NC
NC
NC
NC
NC
NC

3.67E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.24E-02
Notes:
- Not a constituent of potential concern in this
area/medium.
HI - Hazard Index.
HQ - Hazard Quotient.
EPC - Exposure Point Concentrator
NC - Not Calculated, no dose-response value

MLE construction groundwater.xls\nc scale T-140
June 1, 2001
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Assumed
Value Units

Calculated
Value

1.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

20 (days)/365 (days) = 5.48E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs) = 1.00E+00

70 (years)

June 1,2001
Revision 1

SAUQET AREA 1 • EE/CA AND RI/FS
MLE

[[Receptor:

Receptors Evaluated:

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF TRENCH AIR !

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

MLE construction trench air.xlsVassum



SAUGET AREA 1 - EE/CA AND RI/FS
MI.E
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Page 2 of 5

I

NJ

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER • MLE

Constituent

Benzene
Chlorobenzeno
Chloroform
Tetrachloroelhene
Toluene
Trichloroethene
4-Methyl-2-pentanone (MIBK)
Acetone
cls/trans-1 ,2-Dichloroethene
Vinyl chloride
1 ,1 ,1 -Trichloroelhane
1,1-Dichloroethane
1,1-Dlchloroethene
Chloromethane
Naphthalene

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Construction Worker Daily Dose - Inh. Cancer Risk -
(mg/mjair) Factor (mg/kg-day)'1 (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E400
1.00E400
1.00E+00
1.00E400
1.00E+00

1
NA

0.66
1

NA
1

NA
NA
NA

1
NA
NA

1
1

NA

7.70E-03
NA

8.05E-02
2.00E-03

NA
6.00E-03

NA
NA
NA

1.54E-02
NA
NA

1.75E-01
3.50E-03

NA

1.34E-04
NA

8.86E-05
1.34E-04

NA
1.34E-04

NA
NA
NA

1.34E-04
NA
NA

1.34E-04
1.34E-04

NA

1.34E-04
NA

8.86E-05
1.34E-04

NA
1.34E-04

NA
NA
NA

1.34E-04
NA
NA

1.34E-04
1.34E-04

NA

1.03E-06
NC

7.13E-06
2.68E-07

NC
8.05E-07

NC
NC
NC

2.07E-06
NC
NC

2.35E-05
4.70E-07

NC

MLE construction trench air.xls\cancer
June 1, 2001

Revision 1
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I

(XI

TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroethene
4-Melhyl-2-pentanone (MIBK)
Acetone
cis/lrans-1 ,2-Dlchloroethene
Vinyl chloride
1,1,1-Trlchloroethane
1 , 1 -Oichloroelhane
1,1-Dlchloroethene
Chloromethane
Naphthalene

Reference
.. Risk
(per mg/m3)

1 .03E-06
NC

7.13E-06
2.68E-07

NC
8.05E-07

NC
NC
NC

2.07E-06
NC
NC

2.35E-05
4.70E-07

NC

Total:
Notes:

Site Q
EPC(mfl/m3) | Risk

2.38E-02
6.99E-02

2.39E-03
-

4.45E-02
8.93E-02
1 .60E-02
5.85E-02
5.06E-03

--
--

9.36E-04
2.18E-02

2.46E-08
NC
NC

6.40E-10
NC

3.58E-08
NC
NC
NC

1.05E-08
NC
NC
NC

4.40E-10
NC

7.20E-08

SlteH
EPC(mg/m3)

1 .42E-02
2. HE-02

-
3.98E-04

Risk

1.46E-08
NC
NC

1.07E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.48E-08

. '..:;'..,-. SIWI , . . . , ;

EPC(m8/m3).

1.87E-02
6.53E-02
2.01 E-02
1 .93E-03

--
1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1.36E-02

5.46E-02

Risk

1 .93E-08
NC

t .43E-07
5.17E-10

NC
NC
NC
NC
NC

6.53E-09
NC
NC

3.18E-07
NC
NC

4.88E-07

•'. . :.v .. siwu , .,;,;,':,
ePC(mfl/m3) | Risk.

8.39E-04

--

--

NC
NC
NC

2.25E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.25E-10

-- Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-responso value or not a constituent ol potential concern in this area/medium.

MLE construction trench alr.xlsVc scale
June 1,2001
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SAUGET AREA I • EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - MLE

Constituent

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroelhene
4-Methyl-2-pentanone (MIBK)
Acetone
cis/trans-1 ,2-Dlchloroethene
Vinyl chloride
1,1,1-Trlchloroethane
1,1-Dlchloroethane
1,1-Dichloroelhene
Chloromethane
Naphthalene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose MLE Construction Worker Daily Dose-inh Index -
(mg/m^alr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1.00E+00
1. OOE+00
1.00E+00
1. OOE+00
1 .OOE+00
1.00E+00
1. OOE+00
1. OOE+00

1
1
1
1
1

NA
1

NA
NA

1
1
1

NA
1
1

1.70E-03
5.71E-03
8.60E-05
1.14E-01
1.14E-01

NA
2.29E-02

NA
NA

2.86E-02
6.30E-01
1.00E-01

NA
8.60E-02
8.57E-04

9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03

NA
9.39E-03

NA
NA

9.39E-03
9.39E-03
9.39E-03

NA
9.39E-03
9.39E-03

9.39E-03 5.53E+00
9.39E-03 1.65E+00
9.39E-03 1.09E+02
9.39E-03 8.24E-02
9.39E-03 8.24E-02

NA NC
9.39E-03 4.1 IE-01

NA NC
NA NC

9.39E-03 3.29E-01
9.39E-03 1.49E-02
9.39E-03 9.39E-02

NA NC
9.39E-03 1.09E-01
9.39E-03 1.10E+01

MLE construction trench air.xls\noncancer
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Revision 1
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wn

TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER • MLE
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Tetrachloroetheno
Toluene
Trichloroethene
4-Methyl-2-pentanone (MIBK)
Acetone
cis/lrans-1 ,2-Dichloroelhene
Vinyl chloride
1.1,1-Trichloroethane
1,t-Dlchloroethane
1,1-Dlchloroelhene
Chloromelhane
Naphthalene

Reference
HQ

(per me/ma)

5.53E+00
1.65E+00
1 .09E+02
8.24E-02
8.24E-02

NC
4.11E-01

NC
NC

3.29E-01
1.49E-02
9.39E-02

NC
1.09E-01
1.10E+01

Total:

Sited
EPC(mg/m3)

2.38E-02
6.99E-02

2.39E-03
-

4.45E-02
8.93E-02
1.60E-02
5.85E-02
5.06E-03

-

936E-04
2.18E-02

HQ

1.32E-01
1.15E-01

NC
1 97E-04

NC
NC

3.67E-02
NC
NC

1 .C6E-03
NC
NC
NC

t .02E-04
2.39E-01
5.25E-01

site H
EPC(mg/m3)

1.42E-02
2.11E-02

3.98E-04

HQ

7.83E-02
3.47E-02

NC
3.28E-05

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-01

, ', :.'. Sit* \r •'".... '•:•:• •:.

EPC(mfl/m3)

1.87E-02
6.53E-02
2.01 E-02
1.93E-03

1.54E-01
2.62E-01
4.62E-01
3.16E-03
3.27E-01
1.05E-01
1.36E-02

5.46E-02

•••j,-';.HQ'- ;'••

1.03E-01
1 .07E-01
2.19E+00
1.59E-04

NC
NC

6.31 E-02
NC
NC

1.04E-03
4.88E-03
9.85E-03

NC
NC

5.98E-01
3.08E+00

' • • • ' SfteU: ' .:,:,•:•',

BPa(mg/m3)a

-
..

8.39E-04

•-
-

-
-

--

•.;.i-;HQ;;;;,;.

NC
NC
NC

6.91 E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.91 E-OS
Notes:
-• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.

MLE construction trench air xls\nc scale
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Sauget Area 1
HHRA-EE/CA and RI/FS WMj.-j.fttM'Kim

COMPARISON OF GROUNDWATER DATA TO TACO CLASS I CRITERIA

This appendix presents screening tables for groundwater using TACO Class I Criteria.

Groundwater in Sauget Area 1 is classified as Class I by IEPA. Groundwater in Sauget Area 1 is not
used as a source of drinking water and there are ordinances in effect in the Villages of Sauget and
Cahokia that prohibit the use of groundwater as drinking water. The risk assessment evaluated
potential incidental exposure to constituents in groundwater via volatilization of constituents from
groundwater to indoor and outdoor air, and via direct contact with groundwater during excavation
activities. Therefore, the IEPA Class II groundwater criteria were used for the selection of COPCs in
groundwater for these scenarios.

In response to a request by IEPA, this appendix presents a sampling location-by-location comparison
of constituent concentrations in groundwater to the TACO Class I groundwater criteria presented in the
first table of this appendix entitled "Groundwater and Surface Water Standards". The screening tables
present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Class I groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening tables are presented in the following order (location screening interval or sample
identification, which includes a sample depth designator, is provided where more than one sample was
included in the analysis):

Fill Area G

AA-GHL-S1 (AA-GHL-S1-12-16FT, AA-GHL-S1-22-26FT)

AA-GHL-S2 (AA-GHL-S2-12-16FT, AA-GHL-S2-22-26FT)

AA-GHL-S3 (AA-GHL-S3-20-24FT)

AA-SW-S1 (AA-SW-S1-14-16FT. AA-SW-S1-24-26FT)

EEG-101 (18-23FT)

EEG-102 (16.5-21.5FT)

EEG-104 (19-24FT)

EEG-106 (18-23 FT)

June 1.2001
J \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

EEG-107 (23-28 FT)

EEG-112 (12-26FT)

EE-05 (18-23 FT)

Fill Area H

EEG-110 (18-23FT)

EE-01 (28-33 FT)

EE-02 (18-23 FT)

EE-03 (27-32 FT)

Fill Area I

AA-I-S1 (AA-I-S1-17-21 FT, AA-I-S 1-27-31 FT)

AA-I-S2 (AA-I-S2-16-20FT, AA-I-S2-26-30FT)

AA-I-S3 (AA-I-S3-24-28FT)

EE-12 (28-33 FT)

EE-13 (23-29 FT)

EE-14 (32.5-37.5 FT)

EE-15 (24-29 FT)

Fill Area L

EEG-103 (16.5-21.5FT)

EEG-105 (no construction log)

EEG-109 (17-22 FT)

EEG-111 (no construction log)

AA-SW-S2 (AA-SW-S2-14-16FT, AA-SW-S2-22-26FT)

AA-SW-S3 (AA-SW-S3-14-16FT, AA-SW-S3-22-26FT)

Residential Area Locations

SGW-S1 (SGW-S1-15FT, SGW-S1-20FT)

SGW-S2 (SGW-S2-15FT, SGW-S2-20FT)

June 1,2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

DW-MCDO

DW-SCHM

DW-SETT

DW-WRIG

Unknown

Unknown

Unknown

Unknown

Four private non-potable use wells were sampled in this investigation. These wells are not used as a
source of drinking water, however, it was agreed that any COPCs identified these wells in the Class I
groundwater screen would be quantitiatively evaluated in a drinking water scenario as an appendix to
the risk assessment. This evalaution is presented in Appendix V.

Lead was the only COPC identified in a residential well (DW-MCDO and DW-WRIG). Therefore, a
human heath risk assessment for drinking water will be performed for Lead in these two wells in
Appendix V.

U-4
J \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Report Rev l\Appendices.doc
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Table U-1
TACO Class I Groundwater Standards
SaugetArea! EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 1 of 4

• ' :•: ;•:• .i''--^ :̂̂ ':;;
• • • ' . ' . " : • .'••'•;';; -JV>

CAS Number ; -• H -•-;

71-55-6
79-00-5
75-34-3
75-35-4
120-82-1
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
542-75-6
106-46-7
93-72-1
95-95-4
88-06-2
94-75-7
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
95-57-8
95-48-7
91-94-1
106-47-8
83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
319-84-6
120-12-7
1912-24-9
71-43-2
56-55-3
50-32-8
205-99-2
207-08-9
65-85-0
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
1563-66-2
75-15-0
56-23-5
57-74-9
108-90-7
124-48-1
67-66-3
218-01-9

%;*f%!'- - '•'• :i*;i-":.', ••• '• ' ' • ' . «?::-•*;, •'•• ^^iS'^'-fA^^^tifffm^iy-y-":-.-'^,:^^:&^e.; v?-v3Kas."; .p * y.^-^^s^&^mM^^'W^'^^CwwWMeBt̂ -fJC Si;" : '•••• »;r:f«;-fc' :•,; .̂ ^&:;;̂ iS^S>^S^̂ 5ift.:;H.-̂ >

1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1 , 1 -Dichtoroetnylene
1 ,2,4-Trichlorobenzene
1 ,2-Dibromo-3-chloropropane
1,2-Dibromoethane (Ethylene dibromide)
1 ,2-Dichlorobenzene (o - Dichlorobenzene)
1,2-Dichtoroethane (Ethylene dichloride)
1 ,2-Dichloropropane
1 ,3-Dichtoropropene
1 ,4-Dichloroben2ene (p - Dichlorobenzene)
2,4,5-TP (Silvex)
2,4,5-Trichlorophenol
2,4,6 Trichlorophenol
2,4-D
2,4-Dtehlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o - Cresol)
3,3'-Dichlorobenzidine
4-Chloroaniline (p-Chtoroaniline)
Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
alpha-HCH (alpha-BHC)
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzole Acid
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichtoromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbofuran
Carbon disulfide
Cartwn tetrachloride
Chlordane
Chlorobenzene (Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene

^i^S^^&l
200
5

700
7
70
0.2

0.05
600
5
5
1

75
50
700
6.4
70
21
140
14

0.02
0.1
35
350
20
28
420
700
2
3

0.04
0.03
2100

3
5

0.13
0.2

0.18
0.17

28000
10
6

0.02
0.2
700
1400
40
700
5
2

100
140
0.02
1.5
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Table U-1
TACO Class I Groundwater Standards
SaugetAreal EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 2 of 4

• : - iv ••-•^i
CAS Number ^v^-Sii

156-59-2
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
60-57-1
84-66-2
84-74-2
117-84-0
88-85-7
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
58-89-9
76-44-8
1024-57-3
118-74-1
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
91-20-3
98-95-3
621-64-7
122-39-4
87-86-5
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
156-60-5
79-01-6
108-05-4
75-01-4
1330-20-7

Constituent '^>M'

cis-1 ,2-Dichloroethylene
Dalapon
ODD
DDE
DOT
Dibenzo(a,h)anthracene
Dieldrin
Diethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Dinoseb
Endosulfan
Endothall
Endrin
Ethylbenzene
Ruoranthene
Fluorene
gamma-HCH (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocydopentadiene
Hexachloroethane
lndeno(1 ,2,3-c,d)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchtoroethylene)
Toluene
Toxaphene
trans-1 ,2-Dichloroethylene
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)

C -̂if!;S5̂ fS||SpS ;- :.;• iiJJS -• §•" ' 's
. ,- .- :^±?j?>r:""& -SA^^f^^^i^f-^- :"-' J-'i~^. - ii ; -•- ' &'u^actawf̂ ssfl̂ iiW^^^ £•-• «

70
200
0.11
0.04
0.12
0.3
0.02
5600
700
140
7

42
100
2

700
280
280
0.2
0.4
0.2
0.06
50
7

0.43
1400
40
9.8
5

25
3.5
10
10
1

100
500
0.5
210
4

100
5

1000
3

100
5

7000
2

10000

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
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Table U-1
TACO Class I Groundwater Standards
SaugetAreal EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 3 of 4

• • ' • • ' ^ ~ ' - i •••*.:,'•'. v',^;" ."^

CAS Number •^"!V:';f :

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
18540-29-9
7440-47-3
7440-48-4
7440-50-8
57-12-5
7782-41-4
7439-89-6
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

79-34-5
541-73-1
93-76-5
94-82-6
91-58-7
91-57-6
88-7*4
106-44-5
108-10-1
100-01-6
5103-71-9
7429-90-5
191-24-2
319-85-7
86-74-8
540-59-0
319-86-8
132-64-9
1918-00-9
120-36-5
131-11-3
1746-01-6
959-98-8
33213-65-9
7421-93-4
53494-70-5

:;;/i'vsiJ^''''i?Xvj'; >7 î,i';̂ ~';:4 ;̂-Sj§$i,*:'>::U " • • • > : • >%%^^vK'&S"; !>%t".<r:v-«W?.*3!
«7.i.-\.3XJi.1&#fSitf&- i-jf-F.'^fi.vfSfiy'fSiifi",-'.*-,-':- 3?f**.~i$ti ••;.:"v~=i'i"<i.'te«y[ --•'i-iyfSiS
COMttlliam ~ -V /:.•:•" •• '••r''--^- •-.*»••?- • : • : - • - ' '••"' • • • '•• ...;-.'^«' :, ••:, ... •'. ' '-,»':-

Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, ion, hexavalent
Chromium, total
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as N
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking TACO Standards
1 ,1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobenzene
2,4,5-T
2,4-DB
2-Chloronaphthalene
2-Methylnaphthalene
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Methyl-2-pentanone (MIBK)
4-Nitroaniline
Alpha Chlordane
Aluminum
Benzo{g,h,i)perylene
beta-BHC
Carbazole
Cis/Trans-1 ,2-Dichloroethene
delta-BHC
Dibenzofuran
Dicamba
Dichloroprop
Di methyl phthalate
Dioxin
Endosulfan I
Endosulfan II
Endrin aldehyde
Endrin ketone

S'î S-î Sgĵ 'k:̂ ;. '/ijii-v-:^;..';-
^SCSu&ita&Mti. ':••>•'

6
50

2000
4

2000
5

200000
NA
100

1000
650
200
4000
5000
7.5
150
2

100
10000

50
50

400000
2
49

5000

0.055
1500
360
290
490
39
2.1
350
160
2.1
10

36000
1050
0.15
3.4
200
0.15
24

1100
NA

360000
0.00003

210
210
10
10

(n)
(b)
(n)
(n)
(n)
(c)
(n)
«D
(n)
(n)
(e)
(n)
(f)
(9)
(n)
(h)
(g)
(n)
(n)
(0
(n)
(m)
(i)
(i)
(j)
(i)

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
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Table U-1
TACO Class I Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 4 of 4

CAS Number ;':"i;^

5103-74-2
93-65-2
7439-98-7
85-01-8

COnSutMRI : : : , • : • • • . : . : - • ; • • • ' • . . . • . " : . ' • . ' " . : • ~ : ~!f.~~W : _

Gamma Chlordane
MCPP
Molybdenum
Phenanthrene

iiî ^&Sift:̂ '':.: - v{

^^maam'ipgRMm^ ' :. v

10
36
180

10500

(e)
(n)
(n)
00

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table E.
(b) - No TACO value available. Therefore, the TACO value for 1,2-dichtorobenzene has been used due to structural similarity.
(c) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for 2-methylphenol has been used due to structural similarity.
TACO - Ilinois Tiered Approach to Corrective Action.
(f) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
(g) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
(h) - TACO value for cis-1,2-dichtoroethylene.
(i) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
(j) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(k) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(I) - No TACO value, PRG value, appropriate surrogate, or dose response value available.
(m) - Drinking Water Standards and Health Adivories. Office of Water, EPA 822-BOO-001, Summer 2000. Maximum

Contaminant Level (MCL).
(n) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1,1999, used.

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
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Tublo U 2
Comparison ot Qroundwater Data to TACO Tier I Screening Criteria lor Class I Groundwater

Atea: O
Well: M-GHL-S1

ENSR International
Page 1 of 1

COfltMtUMli ;'

1,2,4-TrichlorobenMne
1.2-Dlohlorobenzena
Aluminum
Barium
Caldum
Chlorobenzene
Chromium
Cls/Trans-1 ,2-Dlchkifoelhen
Cobalt
Copper
deHa-BHC
gamma-BHC (Undine)
lion
Magnesium
Manganese
Molybdenum
Nickel
PenlaoMofopnenol
Potassium
Sodium
Telrachloroelhene
Toluene
Tola! PCBs
Total TCDD-TEQ
Tricnloroelhene

Summery Suihilea

ftjjuiilM
1
i
2
2
2

2
2
2
2
2
2
2
1
2
2
2
1
2
1
2

Numb*

1
1
1
2
2

2
2
2
1
2
1
2
2
2
1
1
1
2

Avenge
("*«•»

t.30E«oo
t.20EtOO
138E402
1.18E«02
1 33E+05
9.40E-01
3.60E400
7.10E-01
3.SOE«00
2.30E+00
1.90E-02
1.98E-02
7.60E402
2.75E404
386E402
1.05E401
1.03E«OI
2.95E-01
4.73E.03
1.33E+04
t.02E«01
68SE-01
1.09E400
3.93E-06
1.20E+00

Mtehmmi
WAJO

EWfKDOrt

(M*l)
I.30E.OO
1.20E»00
195E402
1.35E»02
1.40E40S
9.40E-01
3.60E»00
7.10E-01
3.60E.OO
2.30E400
3.20E-02
3.00E-02
7.70E<02
3.00E*04
7.30E«02
1.60E401
1.1SE«01
2.95E-01
625E*03
1.55E<04
1.30E*01
6B5E-OI
i.iaE«oo
3.93E-06
1.90E«00

COPC 8*Mc

1*
C«n*tttu4nt
•n wMitHti

NuM«ni
: ' -.HaVtf >•;...

No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No

(BK)
Qortctfitrftttoft

(U*M,
NO
ND
NO

6.17Et02
4.27E+05

ND
I.05E*02

NO
1.14E«01

ND
I25E-02
t. DIE 02
220E*04
923E+04
1.7SE«03

ND
1.30E<02

NO
1.23E40S
I30E405

ND
ND
ND

G.02E-07
ND

ltMu>BKt
-

No
No

No

No

Yes
Yes
No
No
No

No

No
No

Yes

Iten-Cl

Pat*
EWBKt

NO
No
NO
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No

route BU»«K»S«r»*n

TAKtbhiil
QrotmcMtor
Cdt»<te<ujA)

r.ooE*oi
800E*02
3.60E404
2.00E403

NA
I.OOE402
1.00E402
7.00E+0)
1.00E«03
660E402
3.00E-02
2.00E-01
5.00E403

NA
I.50E402
180E402
1.00E«02
I.OOEtOO

NA
NA

5.00E400
1.00E4U3
500E-01
3.00E-05
5.00E400

taMta>
CM«lt

NO
No
No
No

No
No
No
No
No
Yes
No
No

Yes
No
No
No

--
Yes
No
Yes
No
No

-:wiC
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

J »iij.A ;„>-'-FW«IOII.',*
<Tler 1
<Tler1
<Tler1
<Tler1

EN
<Tler1
<THr1
<Tler1
<Tlerl
<Tler1
>Tler1
<Tler1

EN
EN
BK

<Tler 1
<Ttar1
<Tler1

EN
EN

>Tler1
<Tler 1
>TI«r1
<Tler 1
<Tler1

GROUNDWATER WELL BY WELL screen class l.xls\AA-GHL-S1
June 1,2001

Revision 1



Table U-3
Comparison of Groundwaler Oala to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: Q
Well: AA.QHU.S2

ENSR International
Page 1 ol 1

C
I

; '- •• i V^rl}-,!;;.
ContUtuwt •*: f̂ gj'&l;
Aluminum
Arsenic
Barium
Calcium
C!s/Trans-1,2-Dlchloroelriene
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Trlchloroethene
Vanadium
Zinc

NumWoi
'iWpl*

2
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Summary Statistic*

Numbtr
MiMttttt

1
i
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Av*rtj*
*<:MtoA

8.60E.02
3.80E400
1.24E+02
1.25E405
1.23E400
3.60E400
1.49E403
2.70E404
7.10E402
4.50E400
9.50E.OO
4.00E403
7.75E403
1.20E400
4.00E400
9.10E400

mxktHim
uW),' fi**W*Uj»ji '-. yflfvcnon•¥;«ws;
I.60E403
380E400
I.60E402
I.40E405
1.90E4UO
4.20E400
2.70E403
3.20E404
V20E403
4.60E400
9.80E400
5.00E403
820E403
1.60E400
4.00E400
9.10E400

V. N;:. ;
CeMUhient
M^MMUM
, .,-. k|. j. ,|A ̂ tnvwwni ,
ftj«!HW.i,"

No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yos
Yes
No
No
No

Background
(•K)

vvMr̂ NttffnlOh

"̂;Ji**lm.
ND

1.17E40I
6.17E402
4.27E405

ND
1.I4E.OI
2.20E404
9.23E404
I.75E)03

ND
1.30E402
1.23E40S
1 30E405

ND
ND
ND

COPCS«l»ebon-Ch

IIM«>ftKt

No
No
No

No
No
No
No

No
No
No

••

:*!•
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

rente Expotuni 8cr**n

TACOCtaki
Owufidwtlw•,&&&&>

3.60Et04
6.00E401
2.00E403

NA
7.00E<0<
1.00E403
6.00E403

NA
I.50E402
I.80E402
100E402

NA
NA

S.OOE-tOO
4.90E«Ot
5.00E403

b Mix, drt.lt
No
No
No

No
No
No

Yes
No
No

No
No
No

£&&.-
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

ifclwii&nfv
<Tter1
<Tfer1
<Tler1

EN
<Tler 1
<Tler 1

EN
EN
BK

<Tler 1
<Tler 1

EN
EN

<Tler1
<Tlerl
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\AA-GHL S2
June 1, 2001

Revision I



Table U 4
Comparison ol Groundwater Dala to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: Q
Well: AA GHL-S3

ENSR International
Page 1 ol 1

Barium
Ws(2-Elhy1hexyl)phlhalale
Caldum
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total PCBs

JutimiySttilWe*

|||;
Jii. -. ..nwnw

o(D«*»ctl
i
t
1
i
1
1
1
1
1
i
1

t.30E«02
8.00E-01
I.70E405
5.80E400
2.00E402
3.70E404
1 50E403
1.20E401
120E404
190E4U4
1.23E400

ttaJdmum

1.30E<02
8.00E-01
1.70E405
5.80E400
200E402
3.70E404
1.50E403
1.20E40I
1.20E404
t.90E«04
1.23E400

iti
No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

PS!'
6.I7E402

NO
4.27E405
1.14E401
220E.04
9.23E404
1.75E403
1.30E402
1.23E405
1.30E405

ND

No

No
No
No
No
No
No
No
No

P*

Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

>'l*JHliiji iil&A 1•~W*WW»W.
2.00E403
6.00E+00

NA
1.00E403
S.OOE«03

NA
1.60E402
100E402

NA
NA

6.00E-01

No
No
--

No
No

Yes
No
-

Yes

i|5
No
No
No
No
No
No
No
No
No
No
Yes

.;:•.'.••

ife
<Tlert
<Ttort

EN
<Tler 1

EN
EN
BK

<Tler1
EN
EN

>Tler 1

cI

GRDUNDWATER WELL BY WELL screen class l.xls\AA-QHL-S3
June 1,2001

Revision 1



Table us
Comparison o! Groundwaler Dala lo TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Well: AA-SW S1

ENSR International
Page 1 of 1

C
I

' '.:./ '£

owi«Hi«tiL .. \^'i"^f-:!-::i-s
Acetone
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nkfcel
Phenanthrene
Potassium
Sodium
Vanadium
Zinc

,..,::. . - tomn*

NOmWfO*
*£&£,.

2
2
1
2
2
2
2
2
2
2
2
2
2
1
2
2
2
2

NUm6«f
M0«*!t*

1
1
1
2
2
1
2
2
1
2
2
1
2
1
2
2
t
1

v Statist**

AvvNtH
k<*U;i

2.85E401
2.45E403
4.50E400
2.40E402
1.35E405
735E400
2.65E400
4.91 E403
5.10E+00
3.60E404
7.00E402
5.10E+00
1.75E«01
420E-01
5.75Et03
1.10E404
9.00EtOO
2.30E«Ot

MUdmUrH

IM^
••̂ *ilii

2.60E401
4.80E»03
4.60E400
3.IOE402
1.40E.05
9.70E*00
4.30E«00
9.10E«03
7.70E+00
3.90E+04
7.80E402
520E400
2.30E401
420E-OI
6.20E403
I.20E«04
I.30E40I
3.60E401

' • • - . t t , , : , -
Con«tlfu*nt
•ne***nrjai
• NlfuMril '
*k«»K^

No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

•:.: Wcksround

CorxitnSarfcmmifOM^,
ND
NO

1.17E401
8.17E402
4.27E405
1.14E401

ND
2.20E404

ND
9.23E404
1.76E403

ND
I.30E402

ND
1.23E40S
1.30E40S

ND
ND

ItHa^ftK?

No
No
No
No

No

No
No

No

No
No

P~

•KW
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
NO
No

';"/,'• :'i '* '•

tACOCtttol
QifftUhllMMr
Crtt*U(u(HC

7.00E402
3.60E404
5.00E401
200E403

NA
1.00E403
6.50E402
5.00E403
7.SOE400

NA
1.SOE402
1.60E402
1.00E402
2.IOE403

NA
NA

4.90E401
S.OOE*03

-

l̂«u>'ci*.«i?
No
No
No
No

No
No
Y«s
Yes

-•
Yes
No
No
No

NO
No

f*)*^
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
NO
No

|i: ;̂

pii
<Ttort
<Tter1
<Tler1
<Tler1

EN
<Tler1
<Tler 1

EN
>Tler 1

EN
BK

<Tler 1
<Tler t
<Tler 1

EN
EN

<Tlert
<Tler1

GROUNDWATER WELL BY WELL screen class l.xls\AA-SW-S1
June 1,2001

Revision 1



Table U 6
Comparison ol Qroundwater Oala to TACO Tier I Screening Criteria tor Class I Groundwater

Aroa: G
Well: EEQ-IOI

ENSR International
Page 1 of 1

C
I
W

' * ' • • '*' < ' '• '?
. •• ' ' ;••-'••".' '-.•'' '''

CohiUMieni' ' ' " • • ) ' " • ' " ' .

2,4.6-TP (Silvex)
4.4' DDE
Aluminum
Arnnlo
Barium
CaWum
Chromium
Cobalt
Copper
d«lla-BHC
Endosullan 1
Endrin aldehyde
Heplachlor
Iron
Magnesium
Mangenese
Molybdenum
Nickel
Potassium
Sodkim
TOMI TCDD-TEQ

Sonvmiv Stttottct

:,:,'• V'-?"'
Number <rf
8empl««

1

* i . • • • . '
NMtnbW

<M DeteiW
1
1
1
1
1
1
i
1
1
1
i
i
i
l
1
1
1
t
i
1
i

iii--ii ••' AWfeVyV ,

.*•-«*•*>.>*
1. HOE-01
4.00E-03
5806*02
2.10E401
1.30E+02
120E405
5.30E«00
440E400
1.50E+00
8.20E-03
1.60E-03
3 DOE-03
1.20E-03
6.40E+03
260E«04
2.40E+03
6.20E-.00
Z.OOE+01
4.00E*03
1.60E*04
6.46E-06

UUmom
•;,:•!•««•«•MmM'mm.

1.40E-01
4.00E-03
580E*02
210EtOl
t.30E*02
120Et05
5.30E400
4.40E400
1.SOE400
820E-03
1.60E-03
3.80E-03
120E-03
e.40E*03
2.50E«04
240Et03
S.20E+00
2.00E+0)
400E»03
1.60E«04
8.46E-08

COPC total

- . . . , ! » - . - ' - " •
COIMilnHlll
triKMeMM
*'• HwlHfli ,"
&3W&;-

No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yea
No

Bickjround

;%8lK)3.-
3.20E-01

NO
ND

1.17E*01
6.I7E»02
4.27E+05
l.05Et02
1.14E401

ND
1.25602

ND
ND

2.60E-02
220Et04
9.23E-t04
1.7SE*03

ND
I.30E*02
1.23E*05
I.30E-.05
S.02E-07

(•UuoaKY
No

Yes
No
No
No
No

No

No
No
No
Yes

No
No
No
Yes

p*»:
KN/Hkt

Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
No

• flriOM'li^iil 'uiyiiiwwiiiBr, i
WiWJi

5.00E+01
4.00E-02
3.60E<04
6.00E+01
2.00E«03

NA
1.00E402
1.00E«03
6.50E402
3.00E-02
4.20E<01
2.006(00
4.00E-01
5.00E+03

NA
160E*02
I.80E*02
1.00Et02

NA
NA

3.00E-OS

.'('..'' •' ./; :-;.,

§'':t'^)':''< \ '•'' -'A

itf>cii«iij
No
No
No
No
No

No
No
No
No
No
No
No
Yes

Yes
No
No

No

~ '^^-

•̂
*^'.x> •;','**'

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

» •' t-- '• ."
••V- -

'* (
:. - •

:.''«i ? . : • •

^M';--'.*4%;iv.•̂ ;- J.b.;

<Tler1
<Tler1
<Tler1
<Tler1
<Tler1

EN
<Tler 1
<Ttor1
<Tler 1
<Tler1
<Tler1
<T(er1
<Tter1

EN
EN

>Tler1
<Tler1
<Tk>r1

EN
EN

<Tler1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-101
June 1,2001

Revision 1



Table U-7
Comparison ol Groundwater Data lo TACO Tier I Screening Criteria lor Class I Groundwater

Area:G
Well: EEG-102

ENSR International
Page 1 of 1

C
I

• ••'-.: ' ; ;̂ :''?.i!-
Contthuenl ;.:, i.^WjiAffcH
1 ,2,4-Triohlorobenzene
1,4- Dlchlorobenzene
alpha BHC
Arsenic
Barium
Calcium
Chlorobenzene
Cobalt
lion
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDD-TEQ
Zinc

titln&y
- ft't ̂ ,'̂ tg a "v..:,wn|mv .

StimiwyStaUstlc*

"'•'- '"-;1 ••••-.-
il.Unk**inuMMivt

tfitiettii*
"Aveiii&v
;<-<u«M:*

1 OOE401
5.80E*01
1.07E-05
280E«01
9.50E»01
8.40E«04
t.10E«01
5.00E400
6.50E.03
1.80E+04
8.30E402
9.50E*00
1.70E+01
«.70E«03
1.80E«04
1.07E-OS
1.90E401

HUidmuni

tMteVwi.
«.(6j*4,:;:;

100E-t01
S.BOEtOI
1.07E-05
2.80E<01
9.50E«01
8.40E«04
1.10E*Ot
S.OOE«00
6.60E»03
1.80E+04
B.30Et02
9.60E»00
1.70E»01
6.70E«03
1.BOE+04
1.07E-05
1.90E+01

,;:. :»
OOftWihMMIi
*\e*mw
.. Hwrtw* ..'.
:iV:.»N*̂

No
No
NO
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No

liiclojround
•^^':.\:

';:'..-:MW--^
ND
ND
ND

1.17E401
6.17E<02
4.27E+OS

ND
1.14E+01
2.20E«04
9.23E«04
1.76E-t03

ND
t.30E<02
1.23E*OS
1.30E.05
S.02E-07

ND

COPC s«l*oUim • Chrenk) En»«ura Sc

(*j*to.»Kt

Yes
No
No

No
No
No
No

No
No
No
Yes

••N!'mnxi
No
No
NO
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No

i , *•'' '•' . •'

TAOO^*II
OtoOiMMUr

:Crit«.tt(UjVi4
7.00E401
7.50E+01
3.00E-02
500E+0)
2DOE403

NA
1.00E«02
1.00E-»03
5.00E+03

NA
1.50E)02
1.80E«02
I.OOE+02

NA
NA

3.00E-05
5.00E«03

r«»n .-•-. .-•••:

i-".-:V.VV^ •' V

'•'( ' !' ,' ;*•"-." ' •:. * .'

\.,/- 'V.j 'v,-; j/ "/
4*?;f vV;'>A.jP?^'.>

litielil
No
No
No
No
No
-•
No
No
Yes
••

Yes
No
No

No
No

„ . \-1.-,-.-.,

,W
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

%'if'i :'.'-• s.v;i:-:;\
tr™
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tler 1
<Tler 1

EN
EN
BK

<Tler1
<Tler 1

EN
EN

<Tler1
<TteM

GROUNDWATER WELL BY WELL screen class l.xls\EEG-102
June 1.2001

Revision 1



Table U 8
Comparison ol Groundwater Data lo TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
We*: EEQ-104

ENSR International
Page 1 ol 1

CwWwWftmt ,-f :s ̂ ;v, .. ' - • ( 'r-t

4,4'-DDE
alpna-BHC
Aluminum
Barium
Calcium
Cobalt
DleWrln
Endosullan II
Endrin aldehyde
Endrin kelone
9«mma BHC (Llndane)
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEQ
Zinc

' ::/V ' ̂

^SJUtlfii^i-

•umniw

Nimb*
orMiMii

1

ySWHUts

• • . ' " . . " • '

•^-w-lrkWr 3
3.90E-03
8.00E-04
3.10E+01
l.60Et02
1.SOE40S
2.50E400
2.60E-03
6.90E-03
l.tOE-02
9.30E-03
9.00E-04
1.00E+02
380E+04
7.20E+02
t.SOE«OI
4.50E403
t.20E«04
2.40E-05
1.10E401

Huotnom
(MAX)

^^wVM •;-.;.
3.90E-03
8.00E-04
3.10E+OI
I.60E402
1.SOE(05
260E400
2.60E-03
6.90E-03
1.10E-02
9.30E-03
9.00E-04
I.OOE402
380E404
7.20E4U2
I.50E40I
4.SOE403
t.20E«04
2.40E-OS
l.10E«Ot

•- ,• »«: '

" " Ji»4lL*i,: ,OIH)» •
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

lUckg round

if ' *• W^fw ' • t.".
ND
ND
ND

6.17E«02
4.27E405
I.14E401

ND
ND
ND

5.2 IE-02
1.01E-02
2.20E404
9.23E404
1.7SE403
I.30E402
I.23E405
I30E405
5.02E-07

ND

COPC8«4ect

,»*,̂ P*̂ "̂T
--

--
No
No
No

No
No
No
No
No
No
No
No
Yes

on-Chtt

CfVDIVi

NO
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No

mfetxMMfttM

1̂'r
5?!lHl* WpW;-

400E-02
3.00E-02
3.60E404
2.00E403

NA
1.00E403
2.00E-02
4.20E401
2.00E400
2.00E400
2.00E-OI
S.OOE403

NA
1.50E402
1.00E402

NA
NA

3.00E-05
5.00E403

VJ ,̂.. , .,.:.. .,.,

•Wt a •'.!• ;'^?-f

:l|||

^^WS? T *̂lp,n
No
No
No
No

No
No
No
No
No
No
No

Yes
No

--
No
No

...V;';: ;•..';-

ii

:f§RP?f*
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"•". llWA i
<Tler 1
<Tler1
<Tler 1
<Tler 1

EN
<Tler 1
<Tler 1
<Tler1
<Tler1
<Tler1
<Tler 1

EN
EN
BK

<Tler 1
EN
EN

<Tler1
<Tler1

GROUNDWATER WELL BY WELL screon class l.xlsXEEG-IO-l
June 1,2001

Revision 1
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Table U 9
Comparison ol Qroundwalec Data lo TACO Tier I Screening Criteria lor Class I Groundwater

Area: Q
Well: EEG-106

ENSR International
Page 1 ol 1

' I

• • " ' • ' ' - • • - . ' & > . . ' V .'>;.;'"''"
cbnirtWwitt^;:1,-,: - . • ' - • . .;'... :.'
1,2.4-Trtchlorobenzene
1 ,2-Dichlorobenzene
1,4-Dlchforobenzene
2,4.6-TficWorophen.ol
2,4-Dlohlorophenol
2 Chlmophenol
alpha BHC
Arsenic
Barium
Benzene
bota-BHC
Catdum
Chlorobenzene
della-BHC
Dlnoseb
gamma-BHC (Llndane)
Iron
Lead
Magnesium
Manganese
Pentachlorophenol
Potassium
Sodium
TolalTCDD-TEQ

":'4^r
Number el
..S«it#l*»-

i
1
i
i
1
1
1
i
1
1
1
i
i
i
i
i
i
i
1
1
1
1
1
i

Summ*

Numbef
MOtttoU

ySUHWrC*

•; .. . :<;'̂ >

• JUî jiiv••• nnn̂ v .•
^t l̂fe

4.70E401
4.60E«00
3.30E402
4.70E-01
I.IOElOl
2.30E*00
830E.OO
4.20E«Ot
1.30E«02
9.30E«00
360E01
2.80E405
1.BOE402
1.30E-OI
3.20E-01
6.80E-02
5.80E404
3.00EtOO
e.OOE404
2.10E-.03
6.70E-02
1.40Et04
2.30E«OS
1.03E-05

HMdmMn
HPW;

D«l««loii
"iiWi*ir;---

4.70E401
4.60EtOO
3.30E402
4.70E-01
1.10E40I
2.30E400
8.30E400
420E401
1.30E402
9.30E400
3.60E-01
2.80E405
1.80E402
1.30E-01
320E-01
6.80E-02
5.80E404
300E400
6.00E«04
2.10E*03
670E-02
1.40E404
230E+05
1.03E-OS

• : - - „ : . '» : • ; • : 'vonfUHMnt
ttilpAM
••,«*teiY
.,••:,••.(»«».:.•

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
-:-(B*j«'^
rrtrt^VtilT«t>rin'vDncvfiinuon

::.--y«MiW*'-.,','
ND
ND
ND
ND
ND
ND
ND

1.17E401
8.17E402

ND
ND

427E405
ND

1.2SE-02
ND

1.0 IE-02
2.20E404

ND
9.23E404
1.7SE403

ND
1.23E+05
1.30E+05
5.02E-07

COPCGetoel

toltoBM

Yes
No

No

Yes

Yes
Yes

No
Yes

No
Yes
Yes

Dn-Chra

M
No
No
NO
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No

Yes
No
No
Yes
Yes
No

nto KntoMra Be

TACOCto,.
broUrtMfclr
Crtt«U(u£>:

7.00E401
6.00E402
7.SOE401
6.40E400
2.10E401
3.50E401
3.00E-02
500E+01
2.00E403
5.00E400
3.00E-02

NA
1.00E402
3.00E-02
7.00E400
2.00E-01
S.OOE403
7.50E400

NA
1.60E+02
1.00E400

NA
NA

3.00E-05

M«n .

••' }' '' • ;

'^•i^Xv.;^:-;.

No
No
Yes
No
No
No
Yes
No
No
Yes
Yes

Yes
Yes
No
No
Yes
No
•-

Yes
No

No

• ^ -t^'"-

î li*
No
No

Yes
No
No
No
Yes
No
No
Yea
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No

B**«m
<Tler1
<Tler 1
>Tler 1
<Tler 1
<Tlec t
<Tlec t
>Tler 1
<Tler 1
<Tler 1
>Tlei 1
>Tlet 1

EN
>Tler 1
>Tlef 1
<Tler1
<Tler1

EN
<Tler 1

EN
»Tler1
<Tler 1

EN
EN

<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EEQ-106
June 1,2001

Revision 1



Table II 10
Comparison of Groundwater Data to TACO Tier I Screening Criteria for Class I Qroundwaler

Area: Q
Well: EEQ-107

ENSR International
Page 1 ol 1

(fcntUtrteniii/^^V^ • . ; • ' • • • .
1,2,4-Trichioroberuene
1,2-Dlchlorobenzene
1.4-Dlchlorobenzene
2,4,5-T
2,4-D
2,4-Dlchlorophenol
2-CNorophenol
2-Methylphenol (o-cresol)
3-Melhylphenol/4-Melhylphenol
4-Chtoroanllne
4-Melhyl-2-penl*none (MIBK)
Acetone
alpha BHC
Aluminum
Antimony
Arsenic
Barium
Benzene
Cadmium
Calcium
CMorobenzene
Chromium
Os/Trans-1,2-Dlchloroelhene
Cobalt
Capper
detU-BHC
OteMoroprop
Elhytbenzene
Iron
Lead
Magnesium
Manganese
Molybdenum
Naphthalene
Nickel
Pentaohlorophenol
Phenol
"otasslum
Selenium
Sodium
Telrachtoroelnene
Toluene
Total TCDD-TEQ
TricMoroelhene
Vanadium
Vinyl chloride
Xylenes, Total
Zinc

Summary ftuUstlc*

Number of
»•*»)»

t
t
1
1
t
l
1
i
t
1
1
1
i
i
1
1
1
t
1
1
1
1
i
1
t
1
t
1
1
1
1
1
1
1
t
2
1
1
1
1
1
1
1
t
1
1
1
1

Number
ol Detect!

t
1

i
1
t
t

AVMtgt •
<u*W

I.BOE+02
3.00E402
850E402
2.40E401
1.20E402
360E+03
6.30E+02
230E+02
2.40E403
230E404
t.30E«03
580E402
S.OOE«00
6.10E402
a.BOEtoo
1.40E401
4.20E402
3.70E403
2.60E+00
S.20E«OS
4.30E403
2.20E«01
I.90E402
1.40E+02
l.lOEtOt
1.70E(OI
470E401
3.20E«Ot
2.70E.05
2.40E*Ot
4.90E«04
6.10E403
S.ME-tOt
210E403
120E402
1.01E403
1.40E404
2.80E+04
SOOFtOO
LSOEtOS
1.70E*02
850E403
3.65E-03
2.00E402
3.30E402
4IOE401
1.30E402
1.30E*03

MutMwm
(ttAX)

Ptte&
••<•««»*•)•,

1.60E402
3.00E402
850E402
2.40E«Ot
1.20E402
3.60E403
6.30E402
2.30E«02
2.40E<03
2.30E*04
t.30E«03
5.90E402
600E400
6.10E402
a.eoEtoo
1.40E401
4.20E402
3.70E403
2.60E400
6.20E405
4.30E+03
220E401
1BOE402
140E402
1.10E40I
1.70E40I
4.70E+01
3.20E«01
2.70E405
240E401
4.90E404
6.10E«03
580E40I
2.10E403
120E402
2.00E403
t.40£404
280E404
SOOB400
160E405
1.70E402
850E403
3.65E-03
2.00E402
330E402
4.10E401
130E402
1.30E403

. it ..: „
•'ii. fc-jii—iiAlMl UOTO1IM
• ' ' fti. JMAktnwW",(bflt

No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

liaekgraund
WKj

i**irt i4'*'eij\tai*il*<iVUf ItMlll IIIVll

<M»A> V
NO
ND
ND

4.20E-01
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND

1.17E+01
6.17E402

ND
ND

4.27E405
ND

1.05E402
ND

1.14E401
ND

1.25E-02
ND
ND

2.20E«04
ND

9.23E404
175E403

ND
ND

130E402
ND
ND

123E405
ND

1.30E405
ND
ND

S.02E-07
ND
ND
ND
ND
ND

SOPCS44ectlo

MMuoBKt

Yes

-•
-•
--

Yes
No

Yes

No

Yes

Yes

Yes

No
Yes

No

No

Yes
•-

Yes

• Chror

E^Ki-
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

ilxM*w**«r*tti

tACOtttttl
(ktwnofttier
C r̂UToj/y

7.00E401
6.00E+02
7.50E+01
3.80E402
7.00E401
2.10E401
3.SOE-f01
3.50E402
3.60E402
280E401
I.60E402
7.00E402
3.00E-02
3.60E404
8.00E400
B.OOE-tOI
2.00E403
5.00E400
500E400

NA
1.00E402
1.00E+02
7.00E401
1.00E403
6.60E+02
3.00E-02

NA
7.00Et02
5.00E403
760E400

NA
1.SOE402
1.80E-f02
2.50E»01
1.00E+02
1.00E+00
I.OOE402

NA
S.OOEtOI

NA
S.OOE«00
1.00E403
3.00E-OS
S.OOEtOO
4.90E(01
2.00E-100
100E404
5.00E»03

';-Mw&4^mm:
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
Yes
No

Yes
No
Yes
No
No
Yes

No
Yes
Yes

Yes
No
Yes
Yes
Yes
Yes

No
...
Yes
Yes
Yes
Yes
Yes
Yes
No
No

; . ' ̂

TO?rV7,
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No

>Tler 1
<Tler1
>Tier 1
<TI«r t
>Tler 1
>Tk»rt
>Tk»M
<Tk>rt
>Tlei1
>Tter1
>Tler1
<Tler 1
>Ttor1
<Tter1
>Tlert
<Tter1
<Ttert
>Tler 1
<Tler 1

EN
>Tler 1
<Tler 1
>Tler 1
<Tler1
<Tlert
>Tlei 1
NoD/R
<Tler1

EN
>Tler <

EN
>Tler1
<Tler1
>Tlert

BK
>Tlef1
>Tlert

EN
<TI«r 1

EN
>Tler1
>Tler t
>Tler 1
>Tler t
>Tler1
>TI»r 1
<Tler t
tiler t

GROI (NDWATER WELL BY WELL screen class l.xl3\EEG-107
June 1,2001

Revision 1



Table IM1
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Well: EEG-112

ENSR International
Page 1 ol 1

• . ' ,' . . -•?. ;'-'.•',"''••}'. i*.*'"\' *$??'-~\' \'.'
• ' ' - : - ' • - . ' ; ~J~-. - ' *«> ' - • ' , ."•-')\'' "

. ;-t.^W!*&**$':-~. : • , ' : •";• -;:; :;-•',' sf ' •:,• •;>• :-.
CMIMflUMti .>••''•'. - VK;<- ;ffi\,-. "v"̂•"M™*11*, ,•'•;> • "•!*$Tt<-i-v.;j.-.. Js.i -...-.;"•;.
4 Chtoroanlllne
Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Iron
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Tolal TCDD-TEQ

. Summery SttttMIe* ,

;./,:'7.!f ; .

NwnlNtf'M •
SaVJjL|;u-.

|S ;_ ̂ ^_
,;tmttO9f

eilMMcud
1.10E«00
560E401
3.40E«02
1.90EtOO
100E+05
260E»00
2.70E+04
2.30Et04
1.10E+03
3.IOE«00
6.30E+03
5.BOE«04
3.90E-08

^«ta>c
MMethHi
,J£L.

1.10E400
S.SOE«01
3.40E«02
1.90E*00
1.00E40S
2.60E.OO
2.70E»04
2.30E404
1.10E*03
3.10E<00
6.30E»03
S.BOE«04
3.90E-06

COPC8MMI

,."'.,. !!..'.'••>•

•AbMtilW
, 4fej'a'iiai''FlUmtfn,
;r;(6NJk

No
No
No
No
Yes
No
Yes
Yea
No
No
Yea
Yes
No

-.T?*SS§!̂ :bdrtMhnwin
*>JM»!:,z(

ND
1.17E+0)
6.17E«02

ND
427E405

NO
2.20E404
923E«04
1.7SE+03

ND
1.23E*05
1.30E«05
5.02E-07

.»ttii»ftk*

Yea
No

No

Yes
No
No
••

NO
No
Yea

OA 'Chit

eN*tt
No
No
Yea
No
Yea
No
Yea
Yea
Yea
No
Yea
Yes
No

HtteCxtMMM*8«

;̂'::s:7.i:Hfe:";''

2.BOE*01
5.00E+01
2.00Et03
5.00E.OO

NA
1.00E*02
5.00E403

NA
1.50E+02
1.80E«02

NA
NA

3.00E-05

MR :-(••-' • ; • • • . . :

-•'f/'^-f^ti

!^KxSSi
: • . -^'vv^-V'v

UtU«>Ctt«*l7
No
Yea
No
No

No
Yes

Yes
No

No

•jv^V'^
,.:.i>;.. „
Ss^-'V
fKfci
J**^<;>-. ?.'i'sj™;'-1
££L-Mit*<»N"

No
Yes
No
No
No
No
No
No
No
No
No
No
No

•'• < ':•.• '

:i|i.'r,

ft*«<»n
<Tler 1
>Tler 1
<Tlet 1
<Tler 1

EN
<Tler <

EN
EN
BK

<Tler t
EN
EN

<Tler 1

cI
oo

GROUNDWATER WELL BY WELL screen class I xls\EEQ-112
June 1,2001

Revision 1



Table U-12
Comparison ol Groundwator Dale to TACO Tier I Screening Criteria lor Class I Groundwater

Area: O
Wet: EE-05

ENSR International
Page 1 of 1

V(:/^5, ;,:r,.;: ' • ' ; . - • ;

1,2,4-TNohlorobenzene
1 ,2-Dlchk)rob«nzene
1,3-Dlchlorobenzene
1.4-Dlchloroberuene
2,4.5-TP(Slrvex)
2,4-Dlcrrlorophenol
2-Chtorophenol
2-Melhylohenol (o-cresol)
3-MelhylphenoV4-Melhylphenol
4.4'-DDD
4,4'-DDE
4-Chloroanlllne
4-NltroanHlne
alpha-BHC
Arsenic
Barium
Benzene
Caldum
Chlorobenzene
Cls/Trans-1 ,2-Dlchroroemene
Cobalt
della-BHC
DtekJiln
DfethylphthsJale
Endrtn
Endrtn aldehyde
Gamma CHordane
HeptacMor
Heplechlorepoxlde
Iron
Magnesium
Manganese
MethoxycMor
Molybdenum
^aphttuww
Nickel
Phenol
Potassium
Sodium
Toluene
Tola) TCDD-TEO
TrtehkHoelhene
Vanadium

;|wMr6l

1
i
1

SurhniM

otDMtots

VfcttfsOo*

I.60E400
5.70E400
1.90E400
160E.01
3.90E402
3.10E400
3.80E401
2.80E401
1.30E402
2.40E-02
1.40E-03
1.60E403
8.40E+00
2.40E-02
4.50E401
4.00E402
1.10E402
2.70E405
6.20E402
4.20E401
7.00E400
3.60E-01
2.00E-02
7.10E4UO
2.40E-02
920E-02
8.00E-03
2.60E-02
2.40E-02
4.60E404
S.20E404
1.10E403
6.90E-02
4.50E»02
3.00E402
S.90E400
3.80E402
3.50E403
5.90E+04
9.70E.02
1.78E-04
180E*01
3.70E400

Mudrnum

I.60E400
6.70E+00
1.90E400
I.60E401
390E+02
3.10E400
3.80E401
2.60E401
I30E+02
2.40E-02
1.40E-03
1.60E403
8.40E400
2.40E-02
4.SOE401
4.00E402
1.10E402
2.70E405
6.20E402
4.20E401
7.00E400
3.60E-01
2.00E-02
7.10E400
2.40E-02
9.20E-02
8.00E-03
2.60E-02
2.40E-02
4.60E404
6.20E404
1.10E403
6.90E-02
4.60E402
390E402
S.90E400
3.80E402
3.SOE403
5.90E+04
0.70E402
1.78E-04
1.80E401
SJOEtOO

ObftMiHMM
j^t jf^kttitttlJ|W IPPPWTOW

Vr4 .~Wff* '. '

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yea
Yes
No
No
No
No
No
No
Yaa
Yes
No
No
No
No

•• *:<\ •

\".i :T:wP»iJ,̂ .\;fej

ND
NO
ND
NO

320E-01
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.17E401
8.17E402

ND
4.27E40S

ND
ND

1.HE401
1.25E-02

ND
7.00E-01

ND
ND
ND

2.80E-02
2.66E-02
2.20E404
8.23E404
1.7SE403

ND
ND
ND

130E402
ND

1.23E+05
I.SOEtOS

ND
B.02E-07

ND
ND

«»U)r>BK7

Yes

-

--

Yes
No

No

No
Yes

Yes

Yes
No
Yes
No
No

No
-•

No
No

Yes

Pâ l"ittid
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No

'>•''' :'.' ' ' ^

•MPWiH (uŷ ii*
7.00E401
600E-.02
600E.02
7.50E401
S.OOE401
2.10E401
3.SOE401
3.SOE402
3.GOE402
I.10E-01
4.00E-02
2.80Et01
2.10E+00
3.00E-02
5.00E401
2.00E403
S.OOE400

NA
1.00E402
7.00E401
1.00E403
3.00E-02
2.00E-02
S60E+03
2.00E4DO
2.00E400
2.00E400
4.00E-01
2.00E-01
S.OOE403

NA
1.SOE402
4.00E401
1.80E402
2.SOE401
1.00E402
I.OOE+02

NA
NA

1.00E403
3.00E-05
S.OOEtOO
4.90E401

%NO
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes

Yes
No
No
Yes
No
No
No
No
No
No
No
Yes

Yes
No
Yes
Yes
No
Yes

•-
No
Yes
Yes
No

||:

No
NO
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
NO
No
NO
No
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No

<Tler 1
<Tler1
<Tler 1
<Tler 1
>Tlar 1
<Tlar 1
>Tler 1
<Tler 1
<Tlerl
<Tter 1
<TK>M
>Tler1
>TleM
<Tler 1
<TteM
<Tler 1
>TteM

EN
>Tlerl
•cTlerl
<Tler 1
>Tler1
<Tlerl
<TKr1
<Tlerl
<Tler1
<Tler1
<Tler 1
<Tler 1

EN
EN
BK

<Tler 1
>Tler 1
>Tler 1
<Th>r1
>Tler 1

EN
EN

<Tle( 1
>Tter 1
>Tlar 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-05
June 1,2001

Revision 1



Table U-13
Comparison ol Gtoundwaler Data lo TACO Tier I Screening Criteria lor Class I Gtoundwaler

Area: H
Well: EE 01

ENSR International
Page 1 ol 1

DofwUnMttt _-,',-.-.'. ^ • v ^ |.\- "-. ;-^ ',
1 , 1 ,2,2-Telraohloroelhane
1 ,2.4-Trichlorobenzene
1 ,2-Dlchlorobenzene
t.4-Dlchlorobenzene
2,4,6-Trlohlorophenol
2,4.6 TrlcWorophenol
2-Chtoronaphthalene
2-Chlorophenol
2-Melhylnaphlhalene
2-Malhylphenol (o cresol)
S-MelhylphenoM-Melhylphenol
4-Chloroantllne
Acenaphlhene
Aluminum
Arsenic
Barium
Benzene
Cadmium
Calcium
Carbazole
Chlorobenzene
Chromium
Cobalt
Copper
Ethylbenzene
Fluorene
Iron
Magnesium
Manganese
Naphthalene
Nickel
N-Nltrosodlphenylamlne
3enlachlorophenol
3henanthreno
Phenol
Potassium
Sodium
Toluene
Total TCDD-TEQ
Xylenes. Total
Zinc

Nutntwrol
«*mpl«*

Summary SUrHttlc*

Numb**
OtMtMtt

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1

2

Avemg*
(Mi**

1.20E*01
1.90E»01
7.20E402
220E+03
6.20E*Ot
2.70E»02
1.20E40I
7.30E+0)
a.OOEtOO
3.00E401
6.20E401
1.80E403
220E400
3.00E«02
3.70E401
5.70E+02
1.50E403
2.20EtOO
3.30E405
5.20E400
1.20E403
4.20E400
1.30E402
1.80E+01
180E403
3.00E401
7.70E«04
6.00E404
1.60E403
2.30E403
6.70E*02
7.60EtOO
3.35E+03
4.80EtOO
7.20E«01
2.70E»04
5.10E404
9.40E401
4.57E-05
2.00E«02
4.80E402

Maximum
.(MAX)
uMtctiOfl
'(uW
1.20E401
1.90E401
7.20E+02
2.20E403
6.20E«Ot
2.70E4D2
1.20E40I
7.30E401
8.00E400
3.00E401
620E40I
1.80E403
2.20E+00
3.00E402
3.70E401
5.70E402
1.50E403
220E400
3.30E405
5.20E400
120E403
420E400
1.30E«02
180E401
1.80E403
300E401
7.70E404
8.00E+04
160E403
2.30E403
670E402
7.60E400
4.30E403
4.80E400
7.20EtOt
2.70E404
5IOE404
9.40E401
4.57E-05
2.00E402
4.80E402

It
ConttliuMt
WlEuMlM

rlUinWH

.(««»;
No
No
No
No
No
No
No
No
No
NO
No
NO
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
%•<*%'..: Concert liDrtkMi
.•.:,.6iH».:,i

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

t.17E40t
6.17E*02

ND
ND

4.27E+05
ND
ND

t.05E«02
1.14E401

ND
ND

480E-OI
220E404
923E404
1.75E403

ND
1 30E402
500E-01

ND
ND
ND

1.23E405
1.30E405

ND
5.02E-07

ND
ND

COI>C8»l«et

lIMuolKl

Yes
No

No

No
Yes

Yes
Yea
No
No

Yes
Yes

No
No

Yes

Ion -Chronic fixpoiur* Scr»*n > :,.

P»*»
W«K1

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Yes
No
No
Yes
No
No
No
No
Yea
Yes
Yea
No
No
No
No
No
No
Yes
Yes
No
No
No
No

TACOdaWI
QrourtdwutW
Crtt*rii(uji/t}

5.50E-02
7.00E401
8.00E402
7.BOE401
7.00E402
6.40E400
4.90E402
3.50E401
2.50E40I
3.SOE402
3.50E402
280E401
4.20E402
3.60E404
S.OOE401
2.00E403
S.OOEtOO
S.OOE400

NA
3.40E400
1.00E402
1.00E402
1.00E403
6.50E402
700E402
2.80E402
5.00E403

NA
160E402
2.50E*01
I.OOE402
LOOEtOI
I.OOEtOO
210E403
1.00E402

NA
NA

1.00E403
300E-05
1.00E404
500E403

.." * "-' V V. ' ', . • .

UUix>fri.Uii
Yes
No
Yea
Yea
No
Yes
No
Yes
No
No
No
Yea
No
No
No
No
Yes
No

Yes
Yes
No
No
No
Yes
No
Yea

Yea
Yes
Yea
No
Yes
No
No

--
No
Yes
No
No

COPpf
Yes
No
Yes
Yes
No
Yes
No
Yes
No
NO
No
Yea
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
No
No
No
No
Yes
Yes
No

Yea
No
No
No
No
No
Yes
No
No

ft"*"
>T!er t
<Tler 1
>Tier t
>Tler t
cTler 1
>Tler t
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tk>r1
>Tler1
<Tler 1
<Tler t
<Tler 1
<TleM
>Tler t
<Tler 1

EN
>Tler 1
>Tler 1
<Tler t
<Tler 1
<Tler 1
>Tler t
<Tler 1

EN
EN
BK

>Tler t
>Tk*H
<Tler t
>Tler t
<Tler t
<Tler 1

EN
EN

<Tlert
>Ttorl
<Tler 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-01
June 1, 2001

Revision 1



TaMaU-14
Comparison ol Qraundwatof Data lo TACO Ttor I Scroanlng CiKana Iw Claw I Grounttwalat

Area. H
W«H EE-02

ENSR Inlernallonal
Page 1 of 1

C
I

NJ

•' . • -»• .' -.- •.' r;8 v-i'iV- -
. , • " > . V .. ~* ,

JjW^Jb îrt1' '• ^ / •"'» - ' • ' - ' • , • '

IZ4 TitcMoretomrtn.
l.2-DtcJ*x<*an»na
1.3-DfcNoiobeniana
1,4-DfchkxobaMana
2,4.5-T
2,4>TilchlofOf]hanal
2.<.e-TlfcNoroph«nol
2,4-0
2.4-Dtchtorophanol
2-CHofophanol
2-Mali(iia|ilifialaiia
2-kMhylphanol(o<raaol)
2-NanxuttM
3-Melvrt4ianol»Methrthanol
4-CMoraanllna
AeXona
Alpha Chtort.no
alpha-BHC
Anfcnony
Artartc
Baihim
Oacuana
U»(2-Elhyt»«y1)tMhata1*
CaMun
Caibanto
uMonbaniarw
CNontomi
Chromium
5otMlt
coppar
Cytrtda. Total
DMhytMialala
0(m«lhytpNMHI«
•ndrh
Fmorana
HapUcHoraporfde
Ron
MagnaaMn
Manganaaa
Mar̂ ury
MathotycHor
MolfWanim
Naphlhafane
Mekal
Nilrobantana
PeriacMorophano!
Phenol
Pouaahim
Salanlum
Sodium
TnalKin
ToUITCDD-TEQ
Tokiana
rridtoroaUtane
Vanadium
Znc

< «!*::>. : '".

,'Nuxbarot
.̂ ^̂ |̂  ,

y ̂ ^^^9'

fUMMI

MlMtWM
Ottaela

1
1
1
1
1
1
1
I
I
I
I
I
1
I
i
1
1
1
1
1
1
i
1
1
t
i
I
1
i
1
i
t
i
t
i
1
t

1
i
i
I
i
1
2
1
1
1
1
1
1
1
1
1
1

vmuaoea

AyafaXJa-.;<"»MA
!.1S£<02
2.20E402
S.45E400
93SE<02
350E10I
1ME402
4.6SE»02
1.WE402
3.70E402
225EIOI
IBOEtOO
2.eOE<01
I.35E40I
2.I5E402
77SE402
4ME402
2.40E400
4S5E-OI
1.0SE402
125EI03
835E.01
22SE403
7.40E-01
7.2OE40S
1.15E400
4.35E403
425E402
300£tOO
39SE40I
9306400
I80E.OI
2.10E401
365E»00
3 (WE -01
IOOE400
440E400
2.40E404
3.85E404

900E-02
360EOI
S.4SE400
l«5£»02
43CE402
sesEtoi
(60E402
3.15E402
260E404
7ISE400
32SE404
SOSEtOO
231E-06
I55C.03
4.9SEtOI
350E400
<OSE40I

'ttnaiMM;w»,.
Oalartloh
:V:-|*W j :
3ISE<02
220E.02
S.4SE400
«.35El02
350E40I
IME402
4.6SE402
180E402
370E.02
22SE401
I.80E400
2.80E401
1.3SE40I
2.1SC402
7.7SE402
4.ME402
2.40E4W
4.85E-01
1.0SE402
I.2SE4D3
C.3SE401
225E403
7.40E41
72OE405
1.I6E400
4.3SE403
4256402
3.00E400
395E40I
• 30E400
1.ME40I
2.10E401
3«5E«00
3ME-01
1.00E40Q
4.40E400
2.40E404
3KE404

BOOE-02
3.60E-01
S4Si400
145E402
4.30E402
56SE401
6.70E402
3.ISE402
2ME404
7.I5E400
3.2SE404
S05E400
23IE-06
IS5E.03
485E.01
350E400
• OSE401

lî ĵy ĵ
JMtMaMW.pwiJEw

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yaa
No
No
No
No
No
No
No
No
No
No
No
No
Yaa
Yaa

No
No
No
No
No
No
No
No
Yaa
No
Yaa
No
No
No
No
No
No

•WponMnJ
^ jp ft. .,
OMMtwnoti
¥ti«*w ••;

NO
NO
NO
NO

420E-OI
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO

V17E40I
6.17E402

ND
ND

427E40S
NO
NO
ND

1.05E402
I.I4E401

NO
NO

700E-OI
NO
ND

480E-01
2.66E-02
2.20E404
923E404

NO
ND
ND
NO

1.30E402
NO
NO
NO

1.23E409
ND

I.30E40S
NO

502E-07
NO
ND
ND
ND

<XH>C Mac

to.aW.IK>

-

-
Yaa

-
-

-
~

Yaa
No

Yaa
-

No
Y*a

Yaa

Yaa
Yaa
Yaa
No
Yaa

-•

--
Yaa

No

No

Yea

•it-CIn

.•Mi,
itt«t>

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yaa
No
No
Yaa
No
No
No
Y«
No
No
No
No
No
No
No
No
Yaa
Yaa

PNO-
No
No
No
No
No
No
No
No
Yaa
No
Yea
No
No
No
No
No
No

nfetxxwlafc

•;+*CO OMti
•frttMaM^yf ''•jSJ.srsw;,7.006401

e.WE402
600E402
750E401
3.60E402
7.00E402
«.40E400
7.00E40I
2IOE40I
36OEtOI
2SOE40I
3SOE402
2.10E400
3.SOE402
280E401
7.00E402
2.00E400
300E-O2
600E400
S.ODE40I
2.00E403
500E4OO
6.00E400

NA
3.40E400
I.OOE402
2.00E-02
I.OOE402
IOOE4O3
850E4O2
20DE402
C.60E403
3.«OE405
20OE400
2JOE402
200E-OI
600E403

NA

200E400
4.00E40I
1BOE402
2.GOE401
1.00E402
3.SOE400
I.OOE400
I.OOE402

NA
S.ODE401

NA
2.00E400
3.00E-OS
I.OOE403
O.OOE400
4.WE40I
SOOEtOS

•>.*<» daaaH
Yaa
No
No
Yaa
No
No
Yaa
Yaa
Yaa
No
No
No
Yaa
No
Yaa
No
Yaa
Yaa
Yaa
Ya>
No
Yaa
No

No
Yaa
Yaa
No
No
No
No
No
No
No
No
Yaa
Yaa
-

Yaa
No
No
No
Yaa
Yaa
Yaa
Yaa
Yas
-

No

Y«a
No
Yaa
Yaa
No
No

P0*0*
Yaa
No
No
Yaa
No
No
Yaa
Yaa
Yaa
No
No
No
Yaa
No
Yaa
No
Yaa
Yaa
Yos
Yaa
No
Yaa
No
No
No
Yaa
Yaa
No
No
No
No
No
No
No
No
Yaa
No
No
Yaa
No
No
No
Yaa
Yaa
Yaa
Yaa
Yaa
No
No
No
Yaa
No
Yaa
Yaa
No
No

• ^'.: :,:' • ..

M*«i,
>Harl
<m>i
<Ttoi1
>Dail
<Harl
<Tlar1
>Tkx1
>Hatl
>Harl
<Harl
<Ha>l
•<narl
>Harl
<Har1
>T)ar1
<Ttoc1
>Tlarl
>1bi1
>TkHl
>Tlan
<Harl
>T1at1
<Tkr1

EN
<Tlat1
>TI«I
>Tlail
<Tlait
<11ail
<Tk»1
<11act
<Hat1
<Hatl
<Hatl
<Hart
>Hart

EN
EN

>nat1
<Ttof1
fttKl
<Tl»tl
>Tlael
>Harl
>T«H1
>Hat1
>Tla(l

EN
<Har1

EN
>Hatl
<Had
>Harl
>Harl
<TkHl
<Har1

GROUNDWATER WELL BY WELL screen class l.xlsVEE 02
June 1,2001

Revision 1
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Table U-15
Comparison of Groundwaler Data to TACO Tier I Screening Criteria (or Ctass I Groundwaler

Area: H
Well: EE-03

ENSR International
Page 1 ol 1

•"• : . • • '! i'''.''"".;?:'i'
• . , • '• '' ' ' • ' ' >H': ^f.

COMWiMht ,,:,j.;V,,:,:.,y,: ."-.;
1 ,2-Dlctitocobenzene
1,4 CHctilorobenjene
2,4-Dlctllorophenol
Arsenic
Barium
Calcium
Chlorobenzene
(ton
Magnesium
Manganese
Nickel
Penlachlorophenol
Potassium
Sodium
Tolal TCDD-TEQ

Surrwturv SIMittto*

Numb* 61
8IWK>1»»

1
1
1
t
1
1
1
1
1
1
t
2
1
1
1

•ftlMmli^f
HUH HIM

OltMMl*
1
1
1
1

• Av«n«*'
to«.-

220E400
2.10E+01
7.50E-01
2.80E401
1.30E402
2.60E405
1.40E+01
3.60E404
7.90Ei04
1.40E403
6.40E«00
1.75E+00
1.20E404
g.eoEtot
5.02E-05

fctaxlmum<m
DMtettoh
.(«»«;
220E»00
2.10E401
7.50E-01
2BOE.01
1.30E402
2.60E405
140E*OI
3.60E404
7.90E404
1.40E403
5.40E400
3.00E400
1.20E404
9.80Et04
S.02E-OS

It '
Conrttiltill
inEMhilti

NuW«l
Wf :M.

No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No

COPCS44«ctk>n-Chrt

Backjround
.".^•-•(•IQ--:
Conwotrttlon
;!A?6«m^:.

ND
NO
ND

1.17E401
6.17E402
4.27E40S

ND
2.20E404
923E404
1.75E403
1.30E402

ND
1.23E4US
1.30E40S
5.02E-07

t«M«>6KT

Yes
No
No

Yes
No
No
No

No
No
Yes

P«.
W/BK7

No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

nl«E*MtW»9«

t«*>0*4,

..4**«*.(J!«>r),
6.00E402
7.50E401
2.10E401
5.00E40I
2.00E403

NA
1.00E»02
5.006*03

NA
1.50E402
1.00E402
LOOEtOO

NA
NA

3.00E-05

[•*! • • : .

«;sî  ''.,'^v/i
<;£•: y;!;-;; • .v.-..1:..,-'.

Jll.klX.CltMt)
No
No
No
No
No

No
Yea

Yes
No
Yes

--

Yes

?pps
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes

>^.'

<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler t

EN
<TleH

EN
EN
BK

<Tler1
>Tler 1

EN
EN

>Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-03
June 1,2001

Revision 1



Table U-16
Comparison ol Qroundwater Data to TACO Tier I Screening Criteria for Class I Groundwater

Area: H
Well: EEG-110

ENSR International
Page 1 of 1

c
I

; :

Arsenic
Barium
Cadmium
Calcium
Cobalt
delta BHC
Heplachlor
Iron
Magnesium
Manganese
Melhylene chloride
Molybdenum
Nickel
Potassium
Sodium
Zinc

Summery 8*a«sHc»

Number ol -NUfllDvf • -• Avert* \

4.50E+00
1.20E402
2.10E«00
120E405
1.90E400
1.60E-03
9.90E-03
4.60E+02
210E404
1.60E-103
3.20E400
1.00E401
1.SOE402
3.60E403
1.50Et04
6.40E*02

Maximum
(M*X)

CHtaedon

4.60E«00
120E402
2.10E400
1.20E405
1.90E400
1.60E-03
9.90E-03
4.80E402
2.10E404
1.60E403
3.20E»00
1.00E40I
1.50E442
360E»03
1.60E404
B.40E-f02

COPC8e«*«tlofl-Chr

> tt ' :
OMMMMni

• ii/j.'-L^^i ..-• nuimin

No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

BMfcgrttMMl

,̂';'-(U|(t) ,.-. •:;.
1.17E+OI
617E+02

ND
4.27E40S
1.14E401
125E02
2.60E-02
220E404
9.23E+04
1.75E403

ND
ND

I.30E*02
1.23E40S
1.30E405

ND

HMaxsBKt
No
No

No
No
No
No
No
No
No

Yes
No
No

Mi*

YM
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No

ttloEttKMutitteraefl , ^ .. '.. • '••:' '•":'

?^oe
3Wg
Ilii:
i/i£ij'

6.00E40I
2.00E403
S.OOEtOO

NA
1.00E«03
3.00E-02
4.00E-01
5.00E-f03

NA
1.SOE402
S.OOE400
1.80E402
I.OOE402

NA
NA

5.00E403

fe-^i
No
No
No

No
No
No
No

Yes
No
No
Yes

No

•''.\- s\: •

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

:'.jj' '-*•'?*'••''•

iwSii
<Tler 1
<Tler1
•eTIerl

EN
<Tler1
<Tler 1
<Tler1

EN
EN
BK

<Tler 1
<Tler 1
>Tler <

EN
EN

<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EEQ-110
June 1,2001

Revision 1



Table U-17
Comparison ol Groundwater Data to TACO Tier I Screening Chteha lor Class I Groundwater

Area:I
Well: AA-I-S1

ENSR International
Page 1 ol 1

DottwWilrti *' •.' •• • "•• •• |i4̂ ; :i l :;

1,1-Dlchloroethane
1,1-DkWoroelhene
1,2-Dlchlorobenzene
1,3-Dlchlorobenzene
1 ,4-Dlchlorobenzene
2.4,5-TP (Sirvex)
2-Chlorophenol
4,4'-DDD
4,4'-DDT
4-Chloroanlllne
Aldrin
alpha-BHC
Aluminum
Arsenic
Barium
Benzene
bela-BHC
blsp-Chloroelhyl) ether
bls(2-EthylhoxyJ)phlhalate
Calcium
Caibazole
Chlorobenzene
Chromium
Cls/Trans-1,2-Dlchloroetnene
Cobalt
della-BHC
Dlcamba
Dleldrin
Dlnoseb
Endosullan II
Endrln
Endrtn ketone
Ezlhylbenzene
gamma-BHC (Llndane)
Heptachlor
Heptaohtor epoxlde
ron
-ead
Magnesium
Manganese
Molybdenum
Naphthalene
Nickel
N-Nllrosodiphenylamlne
Pentachloiophenol
9otasslum
Sodium
Toluene
Total PCBs
Vanadium
Vinyl chloride

Summery SUtitlk*

Mumtwol
''flfitftihlatUHllf'IVP-

2
1
2
2
2
2
2
t
1
2
2
2
2
2
2
2
2
1
t
2
1
2
1
2
2
2

2
2
2
2
2
2
2
2
2
t
2
2
1
2
2
1
2
1
2

tiuffltW
MMitefi

1
1
2
1
2
2
1
1
t
2
2
2
2
2
2
2
1
1
1
2
1
2
1
1
1
2
t
1
1
1
1
1
2
1
2
2
2
1
2
2
t
1
1
t
1
2
2
1
1
1
1

Ay***
#:W»AJ^.:

6.05E.02
3.20E-.01
7.16E*01
5.76E401
2.21E403
7.25E-01
5.25E400
3.60E-03
2.20E-03
3.25E403
4.10E-03
3.30E-02
7.65E+02
1.04E«02
5.35E402
4.65E402
490E02
1.IOE400
6.90E-01
2.5SE405
1.40E400
5.15E+03
3 IDE tOO
7.26E402
7.50E+00
e.aoE-02
1.40E-01
3.90E-03
2.70E-01
1.00E-03
2.70E-03
4.40E-03
5.55E402
3.93E-02
2.60E-02
1.09E-02
4.90E404
2.6SE400
6.30Et04
2.55E+03
6.40E400
4.20E400
3.40E401
3.90E400
I.30E-OI
1.14E*04
9.20E404
1.80E+01
1.07E«00
4.50E<00
7.35E402

MAdntUm
,«*«;;
htl̂ hiirtHû nvnon

,:,iNM.*,
9.60E«02
320E»01
1.30E+02
I.10E402
4.40E«03
1 10E+00
5.50E400
3.60E-03
2.20E-03
4IOE.03
5.50E-03
5.40E-02
1.40E403
1.40E«02
7.60E402
6.20E402
9.10E-02
t.10E400
690E-01
320E.05
1.40E400
8.70E+03
3.10E400
I.20E403
100E+01
t.OOE-01
1.40E-01
3.90E-03
2.70E01
1.00E-03
2.70E-03
4.40E-03
8.70E402
6.90E02
2.80E02
1.40E-02
850E404
2.80E400
7.10E+04
3.70E-403
7.60E400
4.20E400
4.80E401
S.30E400
1.30E-OI
130E404
1.30E+05
1.BOE401
1.13E.OO
4.SOE400
9.70EI02

COI>C844Ktkm-Chn

, . I*
vOmttniint
tnCtMntttl

Nutrlwt
; (<W»

No
No
No
No
No
No
NO
No
NO
No
No
No
No
No
No
NO
No
No
NO
Yes
No
NO
No
No
No
No
No
No
NO
No
No
NO
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

vOOCtAlnUlOn
. (ulrl)

NO
NO
NO
ND
NO

320E-01
NO
ND
ND
ND
ND
ND
ND

1.17E401
6.17E402

ND
ND
ND
NO

4.27E405
ND
ND

1.0SE402
ND

114E401
1.25E-02

ND
ND
ND
ND
ND

5.21 E-02
ND

1.0 IE-02
260E02
2.66E-02
2.20E404

ND
9.23E+04
1.75E+03

ND
ND

I30E402
5.00EOI

ND
1.23E405
1.30E405

ND
ND
ND
ND

t»Hta)t»BKf

Yes

-•

Yes
Yes

No

No

No
Yes

No

Yes
Yes
No
Yes

No
Yes

No
Yes

No
No

CM.
OiiK|

No
No
No
No
No
No
No
No
No
No
No
NO
NO
No
NO
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No

Yes
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No

into Exposw* Seittn

TAC6(5U*»I
drtundWitw
Crtt*rto((i(|A.)

7.00E402
7.00E400
6.00E402
6.00E402
7.SOE401
5.00E+01
3.60E401
1.10E-01
1.20E-01
2.80E401
4.00E-02
3.00E-02
3.60E404
S.OOE40I
200E+03
B.OOE400
3.00E-02
1.00E+01
6.00E«00

NA
3.40E400
1.00E*02
1.00E402
7.00E401
1.00E+03
3.00E-02
I.10E403
2.00E-02
7.00E400
420E40I
200E400
200E400
700E402
2.00E-01
4.00E-01
2.00E-01
S.OOE403
7.SOE400

NA
1.50E402
t.BOE402
2.60E401
1.00E402
1.00E401
1.00E400

NA
NA

1.00E403
S.OOE-Ot
4.90E401
2.00E400

UUa»M*l>
Yes
Y»
No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No

No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No

Yes
No
No
No
No
No

No
Yes
No
Yes

• '*;-..•.. ; •
.. ^/-'ivf.V

itOPfe*
Yes
Yes
No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No

Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes

.•>fl '^Y'-

fckî iî9Mmi>
>Tler 1
>TleM
<Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
>Tler t
<Tler t
>Tler 1
<Tk>r1
>Ttert
<Ttart
>Ttarl
>Tler 1
•cfler 1
<Tler 1

EN
<Tler t
>Tler 1
<Tlert
>Tler 1
<Tler1
>Tler 1
<Tler 1
<Tler t
<TI»r1
<Tler1
<Tler 1
<Tlar t
>Tler t
<Tler 1
<Tler1
<Tler1

EN
<Tler 1

EN
>Tler1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<TI«r t

BK
BK

<Tler 1
>Tler 1
<Tler 1
>Tler t

GROUNDWATER WELL BY WELL scroon class l.xls\AA-l-S1
June 1.2001

Revision 1



cI

Table U-18
Comparison ol Groundwater Data to TACO Tier I Screening Criteria lor Class I Groundwator

Area. I
Well: AA-I-S2

ENSR International
Page 1 ol 1

ComtHuMt
1,1-DicMoioelhane
1,1 DicMoroettwn*
1,2-Dlchlorobenzene
1 ,3-Dichlorobenzene
1,4 Dlcnlorobenzene
2,4.5-TP (Sllvex)
2.4-D
2,4 Olchlorophenol
2-Chlorophenol
4-ChtoroanHlne
alpha-BHC
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzojajpyrene
Benzo(k)IHK»anlnene
Cadmium
Ctlchim
Chlorooenzeno
Chrysena
Cis/Trana-1 ,2-Dtehloroelhene
Cobalt
della-BHC
Dlbenzo(a.h)anlhrac«no
Ethylbonzene
Heplachtor
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Tetrachkuoethene
Tola! TCDO-TEQ
TrichkHoelhene
Vanadium
Vinyl chloride
Zinc

. Summary SUMMIe*

Nunwef of
'''lihiMnlia'vwnpw*

2
1
2
2
2
1
2
2
2
2
1
2
2
2
1
1
1
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
2
1
2
2

Number
otDetxU

2

2

1
1
2
t
1
2
2
1
1
1
1
2
2
1
2
2
1
2
1
2
1
2
2
2
2
2
2
1
1
1
1
2
2

AVMTftQt
(UJ/l)

I.70E402
3.10E+01
7.25E401
6.25E401
2.15E403
1.80E-01
2.60E01
S.BOE«00
5.15E400
3.SIE402
8.40E-03
2.30E401
6.30E401
6.13E+01
5.90E-01
9.80E-OT
1.20E400
3.63E401
3.0SE«OS
1.66E.03
7.30E-01
4.05E402
435E401
2.40E-02
9.7SE01
1.11E402
7.60E-03
1.17E404
6.80E404
4.85E403
3.00EtOO
4.40E403
1.20E«04
9.00Et04
7.40E<00
188E-06
1.04Et02
2.70EiOO
2.00E->02
183E404

MaJdmum
(MAX)

Del*ed«h
(«9«.)

I.80E«02
3.10E401
1.40E402
120E»02
4.20E403
I.80E-01
2.70E-01
6.60E»00
5.30E+00
6.80E402
8.40E-03
4.10E401
7.90E401
1.20E402
S90E-01
9.80E-01
1.20E400
7.00E401
360E405
320E.03
730E-OI
S.10E402
4.70E401
4.20E-02
1.10E400
2.10E402
8.30E-03
2.30E.04
6.60E+04
7.40E403
3.10E.OO
7.80E403
1.30E404
1.20E40S
7.40E400
1.88E-08
1.BOE402
270E.OO
2.40E402
3.30E404

COPCS«l»cll*n-Chn

It
Con«Wu«ni
•nBlMnlW

N*J«t»<»rtt
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yea
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

B*tko round
(BK)

Concentration
(««rX)

ND
ND
ND
ND
ND

3.20E-01
ND
NO
NO
ND
NO

1.17E401
6.17E402

ND
ND
ND
ND
ND

4.27E40S
NO
NO
ND

1.14E401
125E-02

ND
ND

2.60E-02
2.20E404
9.23E404
I75E*03

ND
1.30E402
123E-.05
I.30E(05

ND
5.02E-07

ND
ND
ND
ND

l«M*x>BK?

•-

No

Yes
No

No

Yes
Yes

No
Yes
No
Yes

Yes
No
No

Yes

Pa*e
IfMKt

No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
Yea
No
No
No
No
No
No
No
Yea
Yea
Yes
No
No
No
Yea
Yea
No
No
No
No
No
No

*i.i!<*M*»8c

TACOCJit.1
OrounoSMI*
ftfurtctoftj

7.00E402
7.00E400
6.00E402
6.00E402
7.SOE401
B.OOE+01
7.00Et01
2.10E401
3.50E401
280E401
3.00E-02
6.00E401
200E403
S.OOEtOO
1.30E-01
2.00E-OI
1.70E-01
S.OOE400

NA
1.00E402
1.SOE400
7.00E401
1.00E+03
3.00E-02
3.00E-01
7.00E402
400E-01
6.00E403

NA
1.SOE402
1.80E402
1.00E402

NA
NA

6.00E400
3.00E-05
5.00E400
4.90E401
2.00E400
S.OOE403

«*»'; ' '..

l«M*x>CMa*l?
No
Yea
No
No
Yes
No
No
No
No
Yea
No
No
No
Yea
Yes
Yea
Yea
Yea

Yea
No
Yes
No
Yes
Yes
No
No
Yea

Yes
No
Yea

Yea
No
Yea
No
Yea
Yea

wjfpt
NO
Yea
No
No
Yea
No
No
No
No
Yes
No
No
No
Yea
Yes
Yea
Yes
Yea
No
Yea
No
Yes
No
Yea
Yea
No
No
No
No
Yes
No
Yea
No
No
Yes
No
Yea
No
Yea
Yes

<Tk*r1
>Tler1
<TtoH
<Tk>t!
>Tlert
•cTtort
<Tler t
<Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tk>M
>Tler1
>Ttar1
>TteM
>Tl9f 1
>TI«M

EN
>THr1
<Tlar 1
>Tler1
<Tler 1
>Tler1
>Ttaf1
<Tler1
<Tler 1

EN
EN

>Tler 1
<Ttai1
>Tlert

EN
EN

>Tlei 1
<Tler 1
>Tler1
<Ttor1
>Tler1
>T1er1

GROUNDWATER WELL BY WELL screen class l.xls\AA-l-S2
June 1,2001

Revision 1



Table 11-19
Comparison ol Groundwaler Dala to TACO Tier I Screening Criteria lor Class I Qroundwaler

Area: I
Well: AA-I-S3

ENSR International
Pago 1 of 1

CoMthmnt ;: .^''ff'^f-:-':"^
Barium
Benzo(a)pyrene
Benzo(b)lluoranlhene
Caldum
Heptachlor
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Total TCDD-TEQ

' Summi

Numbwot

1
1
t
1
1
1
1
1
1
1
1

Nun**
dfOtMrit

1
1
1
1
1
i

ySutl*ue»

.Avtl»Jj«,:

3.30E.02
4.50E-01
3.00E-01
2.40E+05
9.20E-03
3.30Et04
4.30E*02
t.tOE«01
1.70E«05
I.SOEtOS
2.41E-06

Hwdmum

Dttaettoo

330E-.02
4.50E-OI
3.00E-OI
2.40E«05
920E-03
3.30E<04
4.30E+02
1.10E*01
1.70E«OS
1.80E+05
241E-06

•• ' .ta' '
CanMtutni

tWwi: '
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

BttkBfOUhd
(BK)

tone«n(f»llon

6.17E«02
NO
ND

4.27E*05
2.60E-02
9.23E404
1.75E+03

NO
1.23E«OS
t.SOE-tOS
502E-07

COPCS«l»«f

No

--
No
No
No
No

Yes
Yes
Yes

«n-Chn

' ::'^

WfT"??I

Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

nJeewowMte

llsu'
..yfMr"̂  vnKr*

2.00E+03
2.00E-01
1.80E-OI

NA
4.00E-01

NA
1.50E402
1.BOE«02

NA
NA

3.00E-05

^|| -^ ,^- ."- - - • . . • • ' ;

' ••> V-;. -Ji. V .'-('Y'-.

in J\Jk̂ :'iHlill jj ii

No
Yes
Yes

No

Yes
No

No

No
Yes
Yes
No
No
No
No
No
No
No
No

•??s
<TtoH
>Tler 1
>Tler 1

EN
<Tler 1

EN
BK

<Tler t
EN
EN

<Tler 1

c
I

rsj

GROUNDWATER WELL BY WELL screen class l.xls\AA-l-S3
June 1,2001

Revision 1



Table U 20
Comparison of Qroundwater Data to TACO Tier I Screening Criteria tor Class I Qroundwater

Area: I
Well: EE-12

ENSR International
Page 1 ol 1

c«MUuM^..^, :- .
1.2.4-Trichloiobenzene
1 ,2-DlcNorobenzene
1 ,3-Dlclilorobenzene
1,4-DtcMorobenzene
2.4,5 TP (SirVex)
2-CMoroptnnol
2-Melhylphenol (o-cresol)
3-M8lhy(phenoi/4-Melhylphenot
4,4'-DDE
4-CtikHoanlline
alpha-BHC
Alumlnuni
Arsenlo
Barium
Benzene
bis(2-Elhylnexyl)phrhalale
Cadmium
Caldum
Caifaazole
Chlorobenzene
Chromium
Cobalt
Copper
Dl-n-butylphlhalale
EndoauHan II
Endrln k*tone
Elhytbenzene
Fluoranlhene
3arnma Chlordano
HeplacMor
Heptaohtorepoxlds
Iron
Magnesium
Manganeae
Mercury
MethoxydHor
Naphthalene
Nickel
Penlachlorophenol
Phenol
Potassium
Sodium
Toluene
Total TCDO-TEQ
Vanadium
Xylenes, Total
Zinc

Summary 8UU*tte*

Numberei
8*m(rtrri
i

iilMntMf

ofDelecIi
AVMitQt

•--. wiu/;
5.50E.OI
3.90E400
1.30E401
9.60E401
4.90E-01
1.00E401
3.90E-01
4.80E«00
2.20E400
1.40E+03
2.40E400
4.90E403
9.70E400
9.20E402
6.80E402
7.90E-01
9.60E-01
460E+05
3.50E400
1.40E403
7.30E400
Z.SOEtOO
1.00E»01
1.40E400
2.00E400
1.80E+00
4.60E400
4.10E-01
3.50E400
2.50E400
S.eOE-fOO
620E404
I.IOEtOS
6.80E403
1.30E-01
2.80E400
8.60E400
9.50E400
9.70E-02
I.90E*01
260E*04
240E+05
5.00E+00
3.05E-03
2,20E*01
1.40E»OI
1.20E+02

Mttdmum
(MAX>

tUri*AlL«M• UMVvllvn

(««rX)
S.SOE-Ot
3.90E«00
1.30E*01
9.60E.OI
4.SOE-01
1.00E<Ot
3.90E-01
480E»00
2.20E400
1.40E*03
2.40E*00
4.90E<03
9.70E«00
920E»02
6.80E<02
7.90E-OI
9.60E-01
4.80E405
3.SOE400
1.40E.03
7.30E400
2.80E400
1.00E401
1.40E400
2.00EtOO
t.BOEtOO
4.60E400
4.10E-01
3.50E400
2.60E400
5.60E400
6.20E404
1.10E405
6.80E403
1.30E01

2.DOE400
6.SOE400
9.SOE400
6.70E-OZ
t.90E40t
2.60Et04
2.40E40S
5.00E400
3.05E-03
220E+01
1.40E401
1.20E402

COPC8*tMfk>n-C4in:

li
ContlHueol
•nEtMnM

NubMri
(Uflf

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Baekjwund
'.:.'.. (M)
CorioenirtHoh
<•:-•; («•«.;•••

NO
NO
ND
ND

320E-01
ND
ND
ND
ND
ND
ND
ND

1.17E401
6.17E402

ND
ND
ND

4.27E405
ND
ND

L05E+02
I.14E.01

ND
ND
ND

5.2IE-02
ND
ND
ND

2.60E-02
2.66E-02
220E+04
923E404
1.75E403

ND
ND
ND

1.30E402
ND
ND

1.23E40S
1.30E)05

ND
5.02E-07

ND
ND
ND

l«MaJt>BKT

Yes

No
Yes

Yes

No
No

Yes

Yes
Yes
Yes
Yes
Yes

No

--
No
Yes

Yes

Pan
EtMKt

No
NO
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
NO
Yes
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No

>ntoE)TposuT»Se

TACOCi.a.1
OnufldMtet
crfwtafcifg

7.00E401
6.00E«02
6.00E402
7.50E401
5.00E*01
3.BOE401
3.60E402
3.50E402
4.00E-02
2.80E«01
3.00E-02
3.60E404
500E*Ot
2.00E403
S.OOE400
600E400
500E400

NA
3.40E400
1.00E402
1.00E402
I.OOE403
6.50E402
7.00E402
4.20E401
2.00E400
7.00E402
2.60E«02
2.00E400
4.00E-01
2.00E-01
5.00E403

NA
1.SOE402
2.00E400
400E40I
2.50E401
1.00E402
1.00E400
t.OOE«02

NA
NA

100E»03
3.00E-05
4.90E401
100E404
S.OOE403

*<f« • • • • . • . - . • ;

(•M»t>CiM*lt
NO
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
--

Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes

Yes
No
No
No
No
No
No

No
Yes
No
No
No

v'<X<»'

tOPCt
No
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
Yn
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No

». • :

<Tler1
<Tler 1
<Tler1
>Tler 1
<Tler 1
<Tler1
<Ttor1
<Tler 1
>Tler 1
>Tler 1
>Tler1
<Tfer1
<Ttar1
<Tler!
>Tler1
<TI«r 1
<Tter1

EN
>Tler1
>Tler t
<Tler t
<Tler 1
<Tler1
<Tler1
<Tler1
<Ttert
<Tter1
<Tler1
>Tler 1
>Tler t
>Tler1

EN
EN

>Tler1
<Tler 1
<Tler 1
<Tler t
<Tler1
<Tlerl
<Tler 1

EN
EN

<Tler1
>Tler 1
<Tler 1
<Tler 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-12
June 1,2001

Revision 1



Table U-21
Comparison of Groundwater Data to TACO Tier I Screening Criteria tor Class I Groundwaler

Area: I
Well: EE-13

ENSR International
Page 1 of 1

I
NJ
00

; ' ' . ' , . . -

- , - : ' ' . .;-•• ..,,-.

Ooi»iBhi»rttj;:S,,-v','.-:.;;i;,,;A
Aluminum
Barium
Caldum
Chromium
Cobalt
Copper
dalla BHC
Iron
Magnesium
Manganese
Nickel
Pentachlorophenol
Potassium
Sodium
Total TCDD-TEQ
Vanadium
Zinc

• BummuySullMlc*

Vi"'- ,;V ' ...

• - ; ' , • ' ' " • ' - ' - '

. ***«*:•;i1

Numb*
OfDttMU

•-^iH
'"'.'•;;•*

1.50Ei03
1.70E+02
I.SOE+OS
2.50E<00
4.10E400
380E400
2.10E-02
2.10E403
3.10E*04
3.20E402
1.10E401
6.60E-02
7.60E403
3.70E«04
4.74E-05
S.OOE«00
1.00E.OI

l»4xlm«m
•IW6>"OMttUon
^<««W;,

1SOE403
1.70E«02
I.60E.05
2.BOE*00
4. IDE tOO
3.80E«00
2 ICE-02
2.IOE403
3.10E»04
3.20E+02
I.IOEtOl
6.60E-02
7.60E<03
3.70E404
4.74E-05
6.00E400
1-OOEtOI

!'. ••il:.-'': .
C»n««tu«m
•netUntw

Mulri»ni•.•:«m.t.
No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

j . COP03«Wot

''! rv, ' W -;i

ĵMkAJtij*ibii«vvfivvniniiion
.-.-rWoii4'--V

ND
6.17E<02
4.27E«05
1.05Ei02
I.I4E40I

ND
1.2SE-02
220E*04
923E(04
1.7SE«03
1.30E+02

ND
1.23E-.05
1.30E40S
S02E-07

ND
ND

MMtt>Bk7

NO
No
No
No

Yes
No
No
No
No
--

NO
No
Yes

«n-C*wtmlb&<i»*ur*8er««n • ,

;j4;
EN«K7

No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No

' ''- * >. • •

't^y'^
;'*'.'•/. W'--''-

360E«04
2.00Et03

NA
1.00E402
1.00E.03
6.SOE402
3.00E-02
S.OOE«03

NA
I.50E*02
1.00E«02
I.OOEtOO

NA
NA

3.00E-OS
4.90E»OI
5.00E403

tt««tt>cii««|i
No
No

No
No
No
No
No

Yes
No
No

Yes
No
No

'"':'' .$?*,"•'
-itf&f

COPCT
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yea
No
No

• •' " C:

R««on
<TI»r1
<Tler 1

EN
<Tler t
<Tler 1
<Tler 1
<Tler 1

EN
EN
BK

<Tler 1
<Tler 1

EN
EN

>Tler 1
<Tler 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-13
June 1,2001

Revision 1



Table U-22
Comparison ol Groundwater Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: I
Well: EE-14

ENSR International
Page 1 ol 1

COflMhlMnt ' '
1,2,4-Trlchlorobenzene
l,2-Dlchk>roben»ne
1,3-Dlchlorobenzene
1,4 raditorobeniene
2,4,5-Trlchlorophenol
2,4.6-Trfchtoropnenol
2-Chlorophenol
2 Melhytnapnlhakme
2-Melhylphenol (o-ctesol)
3 MelhylphenoV4-Methy1phenol
4,4'-DDE
4-Chk>roanll!ne
alpha-DHC
Arsenic
Darium
Benzene
bela-BHC
bls(2-Ethythexyl)phlhalate
Butylbenzylphlhalate
Catdum
Carbazole
Chlorobenzene
Chromium
Cls/Trans-t,2-Dlchloroethene
Cobalt
Copper
Endrin ketone
Elhytbenzene
Gamma CNordane
gamma-BHC (Llndane)
Heplachlorepoxlde
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Naphthalene
Nick*
N NHiowdtphenylamlno
Pentacntorophenol
Phenol
Potassium
Sodium
Toluene

Total PCBs
Total TCOD-TEQ
Vanadium
Zinc

Summary SMtltHo*

Number o<
'ftaMttoletA

1
1
1
1
1

NuniMf

11ti1ttit1iti1t111i1111i1it11iiii11titii
2
1
1
1
1
1
1
1
t

Aw^jfc
(«*kv

S.tOE*02
5.00E»02
4.SOE40t
1.40E404
1.60E400
LSOEtOt
2.70E.01
4.20E+00
2.10E401
1.10E402
1.80E-01
1.80E403
1.10E400
1.60E40I
S.80E402
7.50E+02
1.00E400
1.10E400
l.OOE+OI
1.90E405
260E.OI
3.80E403
780E.OO
1.60E402
4.00E400
1.90E-f01
1.10E-01
8.30E401
2.SOE-01
400E-01
6.80E-01
6.40E404
220C401
4.90E404
1.20E403
1.80E-01
220E-01
3.60E*01
1.50E402
2.30E401
330E402
1.70E«01
1.10E404
880E»04
4.20E40I
5.88E.OO
7.69E-04
570E»00
9.30E*01

IModmum
(MAX)

D*MeM«n
i«#U

6.10E*02
5.00E«02
460E+01
1.40E«04
1.60EtOO
1.50E»OI
2.70E»01
420E+00
2.10E+01
1.10E+02
1.80E-01
1.80E+03
1.10E400
1.60E«01
S.80E«02
7.50E402
t.OOE«00
1.IOE*00
(OOEtOI
1.90E<05
2.80E«01
3.80E+03
7.80E«00
160E+02
4.00E->00
190E+01
1.10E-01
8.30£f01
2.50E-01
400E-OI
6.80E-OI
6.40E404
220E*OI
4.90E«04
120E*03
1.80E-01
2.20E-01
3.60E*OI
1.SOE+02
2.30E*OI
500E+02
1.70E«01
1.tOEt04
8.BOEt04
4.20E-I01
S.88E400
7.69E-04
6.70E»00
9.30E+01

COPC 8*l«cU«n - Chronic Exeo«K* 8cn*n .

It
ConMltutnl
«ne*«*nH*i

NuliMM
(fcN)?

No
NO
No
No
No
No
No
No
No
NO
No
NO
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
NO
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
<i*rt)

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.17E»01
8.17E+02

ND
ND
ND
ND

4.27E*05
ND
ND

1.05E402
ND

1.ME+01
ND

521E-02
ND
ND

1.0 IE-02
2.68E02
2.20E404

ND
9.23E404
1.75E403

ND
ND
ND

1.30E402
5.00E-01

ND
ND

V23E405
1.30E405

ND
ND

5.02E-07
ND
ND

UMooBK?

-•
-•

••

Yes
No

No

No

No

Yes

Yes
Yes
Yes

No
No
--

Yes
Yes

No
No

Yes

--

PHI
OMBKt

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

TAWCIrtel
•tî .̂L'JL!.̂ * !̂Ufwumwnv*••fetewm

7.00E401
6.00E402
eooEidz
750E401
7.00E402
8.40E400
3.50E401
2.60E401
3.50E+02
3.ME402
4.00E-02
2.80E401
300E-02
6.00E401
2.00E403
S.OOE400
3.00E-02
6.00E400
1.40E403

NA
3.40E400
1.00E402
1.00E402
7.00E401
1.00E403
6.SOE402
2.00E400
7.00E402
2.00E400
2.00E-01
2.00E-01
S.OOE403
7.SOE400

NA
1.50E+02
2.00E.OO
4.00E401
2.SOE401
1.00E402
1.00E401
1.00E400
1.00E402

NA
NA

1.00E-.03
500E-01
3.00E-05
4.90E401
S.OOE403

Ita.ab6tt.if>
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yea
Yea
No
No
Yes
Yes
No
No
--

Yes
Yes
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes

Yes
No
No
Yes
Yes
Yes
Yes
No

No
Yes
Yes
No
No

MMJ
Ye*
No
No
Yes
No
Yes
No
No
No
No
Yes
Yea
Yes
No
No
Yes
Yea
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No

Wj-^>i.-i••̂ •.von
>Tler 1
<Tler1
<Tter1
>Ttar1
<Tler 1
>Tler 1
<Tler1
<TI«r1
<Tler1
<Tler 1
>Tler 1
>Tler 1
>Tler t
<Tler 1
<Tler 1
>Tler 1
>Tler1
<TleM
<Tler 1

EN
>Tler 1
>Tlerl
<Tler1
>Tler1
<Tlerl
<Tler1
<Th>r1
<Tter1
<Tler 1
>Tler1
>Tlerl

EN
>Tler 1

EN
BK

<Ttert
<Tler1
>Ttert
>Tler 1
>Tler1
>Tler1
<Tler 1

EN
EN

<Tler 1
>Tler t
>Tler 1
<Tler 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-14
June 1,2001

Revision 1
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Table U 23
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwnier

Area: I
Well: EE-15

ENSR Inlernational
Page 1 of 1

- .- i

- • • ' " ; • • / " • • • • ; •'"''': • • ' * ' - : , : ' ( .

CWWutUtM • :•«' ' •'_ - .. ' ; > • • ; : ".- '

t.l-Dlchloroelhane
1.2-Dldiloraberuene
1,3-Dlchlorobenzene
1,4-Dldilorobenzene
2-Chlorophenol
4-Chtoroanlllna
Aluminum
Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Chromium
Cls/Trans- 1 ,2-Dlchloroetriene
Cobalt
Copper
gamma-BHC (Llndane)
Iron
Magnesium
Manganese
Mercury
Nickel
Polasslum
Sodium
Total TCDD-TEQ
Trlchtoroethene
Vanadium
Zinc

Summary StiUtUc*

Nurnb*roi
. owtlpMtt •'

1
t
t
1
1
1
1

• ffUrtwer>
olOWKti

t
t
1
1
1
t
1
t
1
t
1
1
1
1
1
1
i
t
1
1
t
1
1
1
1
1
1
1

• AvvntM "•"•
•«****

t.10E«Ot
2.40E*01
1.10E»01
4.30E402
3.15E400
7.25E+00
4.25E403
2.10E*01
255E402
3.90E400
1.50E405
1.95E+02
6.10E400
6.40E40I
6.25E400
B.45E400
5.30E-03
3.50E+04
4.05E«04
1.15E+03
1.10E-01
I.TOEtOI
8.15Et03
3.05E404
2.95E-06
6.55E-01
I.62E40I
2.71E«01

Marimom
jMAx)
MteoUon

;^W*M;¥
1.10Et01
2.40E401
1.10E401
4.30E402
3.16E<00
7.25E*00
4.25E403
2.10E401
2.55E+02
3.90E400
1.50E405
1.95E402
8.10E400
6.40E40I
6.25E400
8.45E400
S.30E-03
3.50E404
4.05E404
1 I5E*03
1.10E-01
1.90E+01
6.I6E403
305E404
2.95E-06
8.55E-01
1.62E«01
2.71E+01

COPC S«t««Uon • Ch«

, -. (».: ' •
Con*UhilH('
j«e*l*nHa1

Nyttwnt '.

;v >(!««»:•: :.
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yea
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
::":£*>..,,CofiftMi' v0t|o n

v."...WiiM,,v-
NO
ND
ND
ND
ND
ND
ND

1.17E+01
8.17E+02

ND
4.27E4U5

ND
1.05E402

ND
1.14E401

ND
1.01E-02
2.20E404
9.23E404
I.75E»03

ND
I.30E*02
1.23E»05
1.30E*OS
5.02E-07

ND
ND
ND

UMldoBKT
--

Yes
No

No
••
No

NO

NO
Yes
No
No

No
No
No
Yes

PMH '̂.
OWK7

No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No

Yea
No
Yea
Yes
Yea
Yes
No
Yes
Yes
Yes
No
No
No
No

mle EKftotuft StttM

W«Cii*«l
arouridwifcr
CiWrtltiJfA)

7.00E*02
6.00E402
600E402
7.SOE401
350E401
2.60E+OI
3.60E-I04
S.OOEtOt
2.00E403
5.00E«00

NA
I.OOE402
1.00E«02
7.00E40I
1.00E403
6.50E402
2.00E-01
5.00Et03

NA
1.60E402
2.00E400
1.00E«02

NA
NA

3.00E-05
S.OOE-tOO
4.90E+01
5.00E403

; vffvH
i4V*.*U'fe
••' • .•'• '^- .M"< ""
^i^X'V-'X.-.j: ¥'.̂ '-.

tttaob:.CM*it
No
No
No
Yes
No
No
No
No
No
No
--

Yes
No
No
No
No
No
Yes

Yes
No
No
-•

No
No
No
No

;:k,'v
;-i-^A
His.cowt

No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"•v'^i1.-1.
^^W00n:

<Tler 1
<Tler 1
<Tler 1
>Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1

EN
>Tler 1
<Tler1
<Tler 1
<Tler 1
<Tler 1
<Tler 1

EN
EN
BK

<Tler 1
<Tler t

EN
EN

<Tlert
<Tler t
<Tlet 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-15
June 1.2001

Revision 1



Table U 24
Comparison of Groundwater Data lo TACO Tier I Screening Criteria lor Class I Groundwater

Area: L
Well: EEQ-103

ENSR International
Page 1 of 1

C
I
W

•V , ::.-;-: !">f

oofctwwiii.^.'Vv -.' .•'-. '','',';: •> •
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCOO-TEQ

; SumnMfyttatttUo*

>%:':;
NumbMfit
' ttrfllbi»V

t
t

Numbtr
bfbtUMt

AWa^t
<«*U

4.ZOE40I
140E4U1
1.70E+02
9.70E.04
1.80E400
160E400
1.40E403
2.10E404
2.70E402
7.80E400
490E400
4.10E403
1.60E+04
3.58E-06

^SL
4.20E-f01
1.40E»01
1.70E402
8.70E404
1.90E*00
t.eoE+oo
t.40E*03
2.tOE«04
2.70E402
790E«00
4.90E+00
4.10E«03
1.60E404
368E-06

COPC8*lMltdH-C<M

" : - ' • ' ,<•• . . - ' •

*M ifr*eliikMAi•V BMMlUH

• ' * Nuiftonl ,
(fHn

No
No
No
Yea
No
No
Yes
Yes
No
No
No
Yea
Yes
No

* WKJ
/* JL h M A.. tiMlftiiUMHJVHUiVUUII

• 'ii(«*W S-
ND

1.17E401
6.17E402
4.27E40S
V14E401

ND
2.20E4U4
9.23E404
I.75E.03

NO
1.30E402
123E40S
I.30E40S
S.02E-07

itiu>»-iKt
--

Yes
No
No
No

No
No
No

No
No
No
Yes

P-.
ENflW

NO
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No

itdEW»»UI»«e

,i ' "•' . ;•' ^-r'1 •(

3.60E404
SOOE4U1
2.00E403

NA
1.00E403
650E402
B.OOE403

NA
1.60E402
180E4U2
1.00E402

NA
NA

3.00E-05

itiii..- i".:. .'. -

"\-;;/;j.;r:M
:l:i'::f:;iyfch>y!

. ,[ .,..i.>. ^--.; j** :•• *l

•̂ '̂!&;fe'"''̂  4'wmim^
No
No
No

No
No
No

Yes
No
No

No

v:;.',V .

vfSw.'',

f%*Ki'̂

C«K1
No
No
No
No
No
No
No
No
No
No
No
No
No
No

ifiM,
<T»( 1
<Tler 1
<Tler1

EN
<Tler1
<Tler 1

EN
EN
BK

<Tfer1
<TI«r1

EN
EN

<TI»r t

GP0' INDWATER WELL BY WELL screen class l.xls\EEQ-103
June 1,2001

Revision 1



Table U-25
Comparison of Groundwaler Data lo TACO Tier I Scieening Criteria lor Class I Groundwator

Area: L
Well: EEG-105

ENSR International
Page 1 of 1

C
I
ui
NJ

. . ' ; .. ' :; v v : •. >r-«.."vi;.'.*~
.'.-':'••. . : - tC" ;. •.V>v?,':-'

CWlWitWiK;1 ̂ KV^-vSAv^
alpha-BHC
Barium
Calcium
Cobalt
della-BHC
gamma BHC (Llndane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
Pentachlorophenol
Potassium
Sodium
Total TCOD-TEQ

Sunvmiv NaUttlet

Nutnb«M
,$*mi»«*>:

NumMr
Of0*l»«l»

• '!,.••.":&•:•••fiMii^^
IsWUiJi.

3.10E-03
1.30E402
B.60E404
1.60E400
1.20E02
7.40E-03
2.80E402
1.SOE404
4.50E402
6.706-100
6.70E+00
9.70E-02
7.70E»03
1.90E«04
290E-06

Mtttfmiim
:%(M*X):;,'bi«̂ ,
l̂m/t>ij;
3.10E-03
I.30E402
8.60E404
i.eoE-too
1.20E-02
7.40E-03
280E402
1.60E404
4.50E<02
5.70E400
6.70E400
8.70E-02
7.70E*03
1.90E.04
2.90E-06

COPC8*t*ett«n.CliR

- -.I*-'::
C«n«UW«nl
inUltetW
' Hiitiiii'ii'flUUMII'

.̂ (ttO?,̂ ,
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

îiltfe
NO

6.17E»02
4.27E405
1.14E401
I.25E-02
(.01E-02
2.20E404
9.23E4Q4
1.7SE403

ND
I.30E402

ND
1.23E40S
1.30E40S
S.02E-07

' '* '.•!,''-'

*H*x>*M

No
No
No
No
No
No
No
No

No

No
No
Yes

I'M*.
WWW

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No

nktotto*Of»8t

tACOCUM.
QrotiriftMMr
CrtttHHiî ),

3.00E-02
2.00E403

NA
100E+03
3.00E-02
2.00E-01
5.00E403

NA
1.SOE402
1.80E402
1.00E402
1.00E400

NA
NA

3.00E-05

r*M • ••: • ,• • , .. •• '

,'';: v4'i-v:«%''
'& ;;:$l̂

No
No

No
No
No
No

Yes
No
No
No

No

';•' '.:<'"

ftfe

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

fr f^i:•4}.; >i .-fe ' s : -

fel|S:

"MSP^sf *•mm
<TteM
<Tkir1

EN
<Ttar1
<Tler1
<Ttor1

EN
EN
BK

<Tler 1
<Tler 1
<TI«r 1

EN
EN

<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-105
June 1,2001

Revision 1
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Table U-26
Comparison of Groundwaler Dala lo TACO Tier I Screening Criteria lor Class I Groundwater

Area: L
Well: EEG-109

ENSR International
Page 1 ol 1

' - , ' - • ' - . • ! • - . < . . • - - .

C«*rt(«i»iili7;VV W,U^J;'i
2,4,5-T
2.4-0
2,4-Dlchlorophenol
2-CMoraphenol
3-MethylphenoV4-Methylphenol
4,4'-DDD
4-CNoroanHlne
4-Melhyl-2-ponlanone (MIBK)
Alpha Chlordane
Aluminum
Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Chloroform
Coball
Coppar
DWdrin
Endrlnketone
Gamma Chlordane
gamma-BHC (Undana)
Iron
Magnesium
Manganese
Melhylene chloride
Naphlhalene
Nickel
Pentaohkwphenol
Pousakm
Sodium
Total TCDD-TEQ
Trtchkvoelhene
Xylanaa, Tola!
Zinc

•f. >. ' . • •
Nuwbw w
-jWMprii'

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Nufflbef
ofDetttti

i
t
1
1
i
>
1

v»U««ae.

:;-**»«*
-few**'-;-.;.

3.20E400
8.10E+00
2.60E*01
2.10E401
5.50E*00
4.40E-02
5.60E+01
S.OOEtOI
3.60E-02
1.50E*03
4.30Ei03
2.10E+01
4.40E40I
6.30E405
2.80E+00
7.60E401
220E402
4.40E401
2.90E-03
9.40E-03
100E-02
1.10E-02
290E+05
1.60E*05
1.00E*04
3.60E400
280E401
1.80E405
3.70E-01
2.90E-.04
4.70E-T04
3.16E-OB
1.60E400
3.80E.OO
120E*03

MMdmum
JUAXJ
MiktMifl

••4:.<iiW^
3.20EiOO
B.IOE-fOO
2.60E«01
2.10E401
S.SOE400
4.40E-02
S.SOEtOI
6.00E+01
3.80E-02
1.50E«03
4.30E403
210E+01
4.40E«01
5.30Et05
280E*00
7.60E*01
2.20E«02
440E+01
2.90E-03
9.40E-03
1.00E-02
1.10E-02
2.«OE«OS
I.SOEtOS
1.00Et04
3.60EtOO
2.80E+01
1.80E»05
3.70E-01
290E404
4.70E*04
3.16E-06
160E»00
3.BOE«00
1.20E403

w
ConMtuMirt
MttMiiflM

HuWeft*
^*Wii- ;

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

•toeMRNMtd'. :.-jw^- -
ftfi j^jtn |.-»rtf,nvWINWIIIVUUfl^wt*-*!

4.20E-OI
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.17E401
6.17E402

ND
4.27E405

ND
ND

1.14E40I
ND
ND

S21E-02
ND

1.01E02
2.20E404
923E-.04
1.76E*03

ND
ND

130E402
ND

123E405
1.30E405
502E-07

ND
ND
ND

COPC8*t*c<

hUttoBKT
Yes

Yes
NO

Yes

Yes
••

No

Yea
Yes
Yes
Yes

Yes

No
No
Yes
••
-•

jft-Chfe

PMt.tknto
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
Yes
Yea
No
No
No
No
No
Yea
Yea
No
No
No
No

lie Exposure 8e

.•;•••'„ - 44- : • •
1*CO&««I

-CflP*IWJWrW;

3.60E402
7.00E401
2.IOE401
3.60E«01
3.50E402
1 10E-OI
2.aOEt01
1.60E402
2.00E400
3.60E404
5.00E401
2.00E403
6.00E400

NA
1.00E402
2.00E-02
1.00E403
650E402
2.00E02
200E400
2.00E400
2.00E-01
S.OOE«03

NA
1.50E402
S.OOE-tOO
2.SOE-f01
1.00E402
100E400

NA
NA

300E-06
S.OOEtOO
1.00E«04
5.00E403

reen ;

•-: ','• V:
i ;'<T

v.-::j:4 l/-:/ *>' ?\,

IHiil
No
No
Yea
No
No
No
Yes
No
No
No
Yes
No
Yes

No
Yes
No
No
No
No
No
No
Yes
•-

Yes
No
Yes
Yes
No

No
No
No
No

CbpWySr*i"f.B;

No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
Yea
No
No
No
No
No
No
No
No
Yes
No
Yes
Yea
No
No
No
No
No
No
No

fta-o^
<TleM
•cTierl
>Tler 1
<Tler1
<TleM
<Tler t
>Tler1
< Tier t
<Tler t
<Tkrr1
>Tler 1
<Tler 1
>Tler t

EN
<Tler 1
>TK»1
<Tler1
<Tlei 1
<Tter1
<Tler 1
<Tler 1
<Tler 1

EN
EN

>Tler1
<Tler 1
>Tlert
>Ttor1
<Tler1

EN
EN

•cTlert
<Tler 1
<Ttor1
<Tk»1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-109
June 1,2001

Revision t



Tablo U 27
Comparison of Gfoundwater Data (o TACO Tier I Screening Criteria for Class I Gtoundwater

Area: L
Well: EEG-111

ENSR International
Page t of 1

C
I

u>

Con»tNti*nt ' , : • • ; • • : , . : : • ? -
Aluminum
Arsenic
Barium
Caldum
Chromium
Cobalt
Copper
della-BHC
Iron
MaQneslum
Manganese
Melybdenum
Nickel
Pentaohlorophenol
Potassium
Sodium
Vanadium
Zinc

Summary Statistic*

Numbtrof
StttipM

i
1

1
1
1

Ulltll tinNtiiiMJM
ottMtbl*

1
1
1
1
1
1
1
1
1
1
1
t
i
1
1
1
1
1

Av*r*t*
«i*U

5.50E403
4.20E400
4.70E402
1.50E405
1.80E«01
9.30E400
9.40E400
9.80E-03
1.10E404
2.80E«04
4.00E402
1.00E401
2.40E401
1.30E-01
5.80E403
2.80E404
1.70E401
3.70E401

Mfcdmim
(MAX)

DMtoUon
(19*4

5.50E403
4.20E400
4.70E-t02
1.50E40S
1.80E40I
9.30E<00
9.40E400
9.80E-03
1.10E404
2.90E404
4.00E402
1.00E40I
2.40E401
1.30E-01
5.80E403
2.80E404
1.70E401
3.70E401

COPCSelwIlon.Chnwil

t»
ContfltuMil
•nEtoMtM

NURnNtl

OWjr
No
No
NO
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No

Background
<8«)

CMeMlraUoft
.,; ,.(vw-' •

ND
1.17E401
6.17E402
4.27E405
1.0SE402
1.14E401

ND
1.25E02
2.20E404
923E404
1.75E+03

ND
I.30E402

ND
1.23E405
1.30E405

ND
ND

l«U«x»BKf

No
No
No
No
No

No
No
No
No

No

No
No

P*»»
WWKt

No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No

Yes
Yes
No
No

Exposure Scr««n

rt&&ttl
OfOUMMttf
C«Wftt<aoA)

3.60E404
500E401
2.00E403

NA
100E402
1.00E«03
6.60E402
3.00E-02
S.OOE403

NA
1.SOE402
1.60E402
1.00E402
1.00E400

NA
NA

490E401
5.00E403

l«M«x>
i*ft»*it:

No
No
No

No
No
No
No
Yes

Yes
No
No
No
-•

No
No

Iwsirt
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

««**<•«;
<TI«r 1
<TI«r t
<Tler 1

EN
<Tler t
<Tler 1
<Tler 1
<Tler t

EN
EN
BK

<Tlert
<Tler1
<T(or1

EN
EN

<Tler 1
<TI«r 1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-111
June 1,2001

Revision 1
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Table U-26
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria for Class I Groundwater

Area: L
Well: AA-SW-S2

ENSR International
Page 1 ol 1

. '• v*r;,'': • • : . . - / '

, . . : ' . ; " " - ' . . .,-. - * / '" . - • " * • * . ."•*.;
con*«tu*n» î .i.«;,'*«j;- tv£'i
Aluminum
Barium
Calcium
Cobalt
Copper
Iran
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total PCBs
Total TCDDTEO
Vanadium

Summary Statistic*

NwnUrof
. SMnplM

2
2
2
2
t
2
2
2
2
2
2
2
2
2
1
2

NtM**r:

1
2
2
1
1
2
t
2
2
2
2
2
2
2
t
1

'•,AV*fW*,
*("Wfe

1.37E*03
2.05E+02
1.30E*OS
6.16E400
2.30E400
3.B3E403
2.55E»00
320E+04
7.15E»02
3.50E400
I.39E40I
4.55Et03
5.65E403
1.17E400
3.99E-06
5.95EtOO

1 MUdfiWfn '
(M*3

0*MM
?8;Ju*Mslc

260E*03
210E+02
1.40E40S
7.30EtOO
2.30E400
6.70E+03
2.«OE«00
3.60E+04
t.30E«03
3.70E+00
1.90E+01
S.60E«03
6.60E.03
1.18E400
3.99E-06
6.90E+00

COI>CS*t*el

l«
C6n*Utu*nt
ai^ eij--l-»t-t•i Bevwmiuv
• • llrttil4»»l\ MUM Mil

/HIM*-.,
No
No
Yes
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

IMCkQfOUflfl

(i>K>
•̂UUukM ĵMl̂ MMMCVfiWllVTl

,WIM< I :

NO
B.I7Et02
4.27E405
1.14E401

NO
220E.04

NO
923E*04
1.75E+03

ND
1.30E+02
1.23E»05
1.30E<OS

ND
S.02E-07

ND

Ititafeftjtf,
..
No
No
No

No
-•

No
No

No
No
No
--

Yes
--

on-Chm

w
«ffl!9

No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

MteCMMWltttlc

tAOO OtaM 1 :

^SwwMLl̂ pKĵ
3.60E«04
200E+03

NA
1.00E«03
6.50E»02
S.OOE«03
7.50E400

NA
t.50E402
t.80E«02
1.00E402

NA
NA

5.00E-01
3.00E-05
4.90E+01

r»»n :••'- '• •.

,-;- • "- v IA'̂ /J ' ''.'
ijj:-?'.;̂ '.** ,̂
}&:':$J.?i{.*,

No
No
••

No
No
Yes
No
--

Yes
No
No
--
-•

Yes
No
No

i./'^^'-ijiiVi/Ji™.1

«li
if
,9rEST

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

tfi
s '̂-i "'•"'

<Tler1
<Tler1

EN
<Tler t
<Tler 1

EN
<Tler1

EN
BK

<Tler t
<Tler t

EN
EN

>TI»M
<Tler 1
<TI«rl

GROUNDWATER WELL BY WELL screen class l.xls\AA-SW-S2
June 1,2001

Revision 1
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Table U-29
Comparison of Groundwaler Data to TACO Tier I Screening Criteria (or Class I Gfoundwater

Area: L
Well: AA-SW-S3

EN8R International
Page 1 ol 1

CatMttuMit : . - • • • . , . : : • ' • ' .
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Dl-n-butylphthalale
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total PCBs
Total TCDD-TEQ
Trlchloroelhene
Vanadium

Sumrtuiy Statistic*

; : ' . ̂

Numbwol
atfc'i'Hrila *

• SWn|MM ;

2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
1
1
2

Nun*.,
o»D*t»ct*

2
1
2
2
2
1
1
2
1
2
2
1
2
2
2
2
1
t
1

Avtnigi
, (ujrij;

2.55E+03
6.95E400
2.40E402
1.65E.05
690E400
4.50E400
320E-01
5.35E.03
2.60E400
3.45E404
1.18E403
5.65E400
I.DOE-tOI
6.85E+03
7.25E»03
1.17E+00
6.05E06
3.40E-01
9.60E.OO

Itwdmum
fjU*
t\MtAfillnnWTWWn

*5jwi«ift
4.40E+03
8.90E»00
2.90E402
1.80E+05
S.SOEtOO
4.SOEtOO
3.20E-01
8.70E403
2.70E400
4.20E«04
200E403
6.30E«00
t.90E«OI
7.10E+03
7.70E<03
I.18E*00
605E06
3.40E-01
1.40E<01

COPC S*lKU«n • Chronfe EXIwsUf* 86

Conttftuint
«ne*»4nlttl

• HlmMflt

(B0> , ,
No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
s (6K)

doM«ntnUon
"';S-''W(A»: -

ND
1.17E«OI
6.17E+02
427E»05
1.14E+01

ND
ND

220E404
ND

9.23E*04
1.7SEf03

ND
1.30E402
1.23E405
1.30E405

ND
5.02E07

ND
ND

l»Mtt>BK?

No
NO
No
No

No

No
Yes

No
NO
No

Yes

f»»
IN/BKt

NO
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No

tACOCii»*l
0«un<h»»t«f
Cjtt^tufA)

3.60E404
5.00E40I
2.00E403

NA
1.00E403
6.50E402
7.00E402
5.00E4U3
7.50E400

NA
1.SOEt02
1 .80E. 02
I.OOE402

NA
NA

S.OOE-Ot
300E-05
5.00E400
4.90E401

MM . . . - .. '

UM&(>ClM*lT

No
No
No

No
No
No
Yes
No

Yes
No
No

Yes
No
No
No

?,U «;;.'•, •
•S& -H .'>'.'

^t
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No

tfe..'

W*~V
<Tler 1
<Tler 1
<Tler 1

EN
<Tler 1
<Tlerl
<TIer1

EN
<Tler 1

EN
>Trer1
<Ttor1
<Tler 1

EN
EN

>Tler 1
<Tlert
<Trer1
<Tler1

GROUNDWATER WEI L BY WELL screen class l.xls\AA-SW-S3
June 1,2001

Revision 1



Table U 30
Comparison ol Groundwaler Oala lo TACO Tier I Screening Criteria lor Class I Gioundwaler

Area: RES
Well: SGW SI

ENSR Inlernallonal
Page 1 ol 1

C
Iui

COMIJUMl . ' • : . • - ' . . t^,:,\-
4.4'-DDD
alpha-BHC
Aluminum
Arsenic
Barium
Caldum
Chromium
Coball
Copp«r
DleMrin
gamma BHC (Lindane)
Heptacrtor epoxlde
Iron
Lead
Magnesium
Manganwa
MethoxychkH
Molybdenum
Nickel
Potassium
Sodium
Vanadium
Zlno

SumoKK

NUnibtfOf
StMfHt

1
1
2
2
2
2
2
2
2
1
2
t
2
2
2
2
1
2
2
2
2
2
2

frkltlifcfr'HUnlpfjf
rtMicli

t
1
2
2
2
2
2
2
2
1
2
1
2
2
2
2
1
2
2
2
2
2
2

vabHMie*

AVWVQt
<«*) ,v

4.00E-03
2.10E-03
235E.03
2.B5E401
3.95E402
1.05E405
U2E«01
8.10E+00
6.55E400
3.20E-03
3.80E-03
1.40E-03
8.aOE«03
920E+00
1.14E404
1.28E+03
S.40E-03
6.0SE400
I.65E40I
1.12E404
1.40E404
8.90E«00
3.1SE40I

Mmdmum

ĈMttHMI
•.v.WW.

400E-03
2.10E-03
4.00E*03
4.40E«01
S.40E402
1.30E405
1.80E<OI
1.20E401
1.10E401
3.20E-03
4.10E-03
t.40E-03
120E404
1.50E.01
1.40Et04
1.70E+03
S.40E-03
920E400
2.70E*OI
1.60E404
I.SOE404
I.40E40I
6.IOE40I

COPCS«t«:

U
ConrtHutnl
MEMtntUI
^ NtrtrtMitmi:

No
No
NO
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background
:¥"9

ConOwtttnOfl
v-'MW.).-

ND
NO
ND

1.17E+01
6.17E402
4.27E40S
1.05E402
1.14E40I

NO
ND

1.01E-02
2.66E-02
2.20E404

ND
9.23E*04
1.7SE403

ND
ND

I.30E402
1.23E«OS
1.30E+05

ND
ND

(•MwoBKT

Yes
No
No
No
Y«s

No
No
No

No
No

No
No
No

P~
tH»M

No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
No
No

tACOCMil
Onxin<»w»t»f
Crt1*rt*(U»M

1.IOE-01
3.00E-02
380E404
5.00E401
2.00E403

NA
t.OOE«02
100E403
660E402
2.00E-02
2.00E01
2.00E-OI
6.00E403
750E400

NA
1.50E402
4.00E401
I.80E402
I.OOEiOZ

NA
NA

4.90E40I
5.00E403

S>j*f t' :-r ••••'••

No
No
No
No
No

No
No
No
No
No
No
Yes
Y«

--
Y«
NO
No
No
--

No
No

,-i, fl,:A>

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

..\;s,'V:' .
^^:-'-" '̂;1'Mrniitltiii^nfapon

<Tler t
<Ttort
<Tler1
<Tler1
<Tler 1

EN
<Tler 1
<TI«r 1
<TI«f 1
<Ttar1
<TI»r1
<TKr1

EN
>TKr1

EN
BK

<TI»rl
<Tler t
<TI«r t

EN
EN

<Tter1
<TI*rt

GROUNDWATER WELL BY WELL screen class l.xls\SGW-S1
June 1.2001

Revision 1



Table U 31
Comparison of Groundwater Data to TACO Tier I Screening Crtleria (or Class I Groundwaler

Area: RES
Well: SGW-S2

ENSR International
Page 1 of t

C
I
Ixl
00

OortWtuwrt, v-;x'-:: 7> :•
2.4 DB
4,4'-DDE
Aluminum
Arsenic
Barium
bela-BHC
Calcium
Chromium
Cobalt
Copper
Gamma Chlordane
gamma-BHC (Llndana)
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDD-TEQ
Vanadium
Zinc

Summery SUIWloa

Nwr**rot
A^ufciuvwnpw*

2
i
2
1
2
1
2
2
2
2
t
1
2
2
2
2
2
2
2
2
2
2
2

Him**?
olO*t*«t«

1
i
2
1
2
1
2
2
2
2
1
t
2
2
2
2
1
2
2
2
2
2
2

A**!!*
•:,,OW^
4.55E-01
2.00E-03
390E403
4.70E+00
4.05E402
2.00E-03
1.55E40S
1.01E401
8.60E400
5.30E400
1.20E-03
1.70E-03
7.65E»03
4.80E400
2.70E«04
7.766*02
5.85E400
1.90E401
5.20E403
1.85E404
1.36E-05
1.25E401
2.80E401

luudmuin
WWg

d*t*eUen
.PaWtti^

660E-01
2.00E-03
4.60E(03
470E+00
4.30E«02
2.00E-03
1.70E«05
t.10E«01
1.00E»01
5.90E+00
1.20E-03
1.70E-03
8.40E«03
470E+00
2.70E«04
I.20E»03
6.70E-tOO
2.20Et01
6.BOE+03
I.90E*04
I.22E-OS
1.40E*01
3.00E401

1*
tOfMHIIUfflt
MEiMnlUl
. HutfiMtl

<«N>»
No
NO
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BKJ

Cone 4(t w^Uoit
,,;-:.MA.h-

NO
NO
ND

1.17E»01
6.17E402

ND
4.27E40S
1.05E402
1.14E40I

ND
NO

I.01E-02
2.20E404

ND
9.23E+04
1.76E403

ND
1.30E402
1.23E405
1.30E405
S.02E-07

ND
ND

COPCStUcUofl.Ctin

hMa3t>BK?

No
NO

NO
No
No

No
No
••

No
No

No
No
No
Yes

••

H*
tMM

NO
No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yea
Yes
No
Yes
Yes
Yes
No
No
No

nlcExiloWnlSt

TA«iCi**«l
OnMirtdvWtef
Crtt*rli;t4M

290E402
4.00E-02
3.60E404
5.00E401
2.00E403
300E-02

NA
VOOE402
1.00E403
6.50E402
2.00E400
2.00EOI
5.00E403
7.50E+00

NA
1.SOE402
1.80E-402
1.00E402

NA
NA

3.00E-OS
4.90E401
S.OOE403

»t* '-'^ •

uMt>'cUt.»
No
No
No
No
No
No

No
No
No
No
No
Yes
No

Yes
No
No

--
No
No
No

:̂ »
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No

ft«**on
<TI»r1
<Tler 1
<Tler1
<Tler 1
<Ttor1
<Tled

EN
<Tler 1
<Tler t
<Tksrl
<Tler 1
<Tler 1

EN
<Tler 1

EN
BK

•cTtal
<Tler 1

EN
EN

<Tler 1
<Tler 1
<Tler 1

GROUNDWATER WELL DY WELL screen class l.xls\SGW-S2
June 1. 2001

Revision 1



Tnblo U 32
Comparison ol Groundwater Data 10 TACO Tier I Screening Cnierta lor Class I Groundwalec

Area: RES
Well: DW-MCDO

ENSR International
Page 1 ol 1

C
Iui

10

o«*»»i«««^ '̂-;-ifi4:̂ i,':.:yi
Arsenic
Barium
Cddum
Carbon dlsulllde
Copper
detti-BHC
Fluoranlhane
Iron
Lead
Magnesium
Manganese
Phenanlhrene
Potassium
Sodium
Toluene
Total TCOO-TEQ
Vanadium
Zinc

>lfi'ifca:f irlnvnu^t w
y«iMrK

1
i
1
1
i
1
1
i
i
i
i
i
i
1
1
t
1
i

•X5 ; ' ': '•--

6fttM«

vSuiiMfei

•f AiAJriit̂ ^^'̂ •WWWBJP -'.

.̂:NMiv,
2.*>E«01
2.65E402
I.OOE-fOS
7.25E400
185E401
2.90E-03
385E-01
I01E.04
1.29E402
2.20E«M
S.75E*02
3.SOE-01
4.0SE403
9.55E403
8.35E-01
3.4BE-06
2.50E«00
4.0SE<03

^MnkiNiw
-I5«<>'̂•mm:.&.&&$
290E.01
265E402
1.00E405
7.25EtOO
1.85E*01
2.BOE-03
385E-01
1.01E«04
1.29E*02
220E*04
5.75E*02
3.80E-01
4.05E403
9.66E403
6.3SE-01
3.4SE-06
260E400
4.06E403

.... M _'

tnhMm
-''ilululljlj'-''"•.sfWWtHw '•/>'
4*(PHM

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No .
No
No
No

BkeXjround
:C:; (8W;: •'•
ftuaUribî ikUUMnivv|WinnM*
^.tiĵ j-:.,

I.17E401
617E402
4.27E40S
8.50E400

NO
1.25E-02

NO
2.20E404

NO
9.23E404
1.76E403

NO
I.23E405
1.30E405

NO
5.02E07

NO
NO

OOPC Seleel

n<Mnr>tk?
Yes
No
No
No

No

No

No
No

No
No

Yes

-•

lon-Chn

Ptai
cJiSkt

No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
No

HildfcfiKkeurttt

• ./. - '»••

F

A . 1 ->'(;v .'•'-• ,'.

600E401
2.00E403

NA
7.00E+02
6.SOE402
3.00E-02
2.80E402
500E403
7.50E400

NA
1.50E+02
210E403

NA
NA

1.00E403
3.00E-OS
490E40I
5.00E403

f»»n •

y '̂SM:l;,Jf

«W*»:«*t*H
No
No

No
No
No
No
Yes
Yes
--

Yes
No
-

No
NO
No
NO

:;v«p¥
" '?•:'•'• -f.

:.'-'!/ •

•^ ;»..,.

%i?:4;::

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

•- .-,._,- :„ •!

i
<Tler1
<Tler1

EN
<Tler1
<Tler1
<Tler1
<Tler1

EN
>Tler1

EN
BK

<Trtr1
EN
EN

<Tler1
<Tler1
<Tler 1
<Tler 1

GROUNDWATER WELL BY WELL screen class l.xls\DW-MCDO
June 1,2001

Revision 1



Table U 33
Comparison ot Qroundwater Data to TACO Tier I Screening Criteria (or Class I Groundwaler

Area: RES
Well: DW-SCHM

ENSR International
Page 1 ol 1

cantwiiwrt ^-.jS* li | ; -4
Arsenic
Barium
Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Total TCDD TEQ
Zinc

Sumrmrv 8UU*Ue*

tiumbwol Nun**f

1
i

• - ''.-'. ''•' :' '
:'Av*f*«*

6.40E+00
2.20E402
I.70E405
280E400
I.70E404
3.90E404
1.20E403
680E403
220E404
2.05E-06
I.20E402

Mwdmuni
: i.CMW. '

8.40E4UO
2.20E402
I.70E405
2.80E400
1.70E404
3.90E404
1.20E403
6.BOE403
2.20E404
2.05E-06
120E402

COPC8*l««Uon<ClHI

: "•••- .;CooMttUMli

No
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No

BMkoKMOTQ
:.̂ .iW',V.;:

1.17E401
617E402
4.27E405

ND
220E404
923E404
1.75E403
1.23E405
1.30E405
5.02E-07

ND

">.

No
No
No

No
No
No
No
No
Yes

.' AV.

?*ffPISf

Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

Mto OMtui* 9ci»*n

4*
S.OOE401
2.00E403

NA
6.50E402
S.OOE403

NA
1.SOE402

NA
NA

3.00E-05
S.OOE403

'•<'\i""-'<i--'.''*S'- * . ,'

No
No

No
Yes

Yes

No
No

•?^

No
No
No
No
No
No
No
No
No
No
No

.•Vv '•?.

<Tler 1
<Tler 1

EN
<Ttert

EN
EN
BK
EN
EN

<Tler1
<Tier 1

c

GROUNDWATER WELL BY WELL semen class l.xls\OW-SCHM
June 1, 2001

Revision 1



Table U-34
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria lor Class I Qroundwater

Area: HES
Well: DW-SETT

ENSR International
Page 1 of 1

conttttafnt,.;..,';.-;..̂ ,'.
Barium
Calcium
Carbon disullide
CobaH
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Summitry St«tltlk*

Numtwof
ijUitnfiM&v

NuthWfOl
DiMet*

1
1
1
i

Avtreg*
,.(uQ-t)

1.80E402
1.80E405
1.50E400
3.00E+00
2.60E+00
2.40E403
2.70E+00
4.10E+04
8.60E+02
0.20E+00
5.70E+03
2.40E+04
7.50E+01

MwlmumWAX)
faUctiori

JH&WW-i::
1.BOE402
1.80E405
1.SOE400
3.00E+00
2.60E+00
2.40E+03
2.70E+00
4.10E+04
6.60E402
6.20E+00
5.70E+03
2.40E+04
7.50E+01

COPCStlecUon.Chr

ltC6n»lllu4fli
•nEtitnU*)

Nuirl«nt(BN)7
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Btckoround
i }<M ;vt-
Cor>c«n(f«Uon

(u*i)
6.l7Ei02
4.27E405
8.50E400
1.14E401

NO
2.20E404

NO
9.23E+04
1.75E403
1.30E402
1.23E405
I.30E405

NO

?^ ' Vt: '

i.M»jb.Bkt
No
No
No
No
--

No
--
No
No
No
No
No
••

'^n-flit;
EN*K?

Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

nto Ixpdtura Sfttm . .j..;.,, -;.:,... , ;;. - ,«<•- •

'i-'CA.'- :•• J".
' ' •.;'.'.'' C^-i : f. ^vi

2.00E+03
NA

7.00E+02
I.OOE403
650E+02
5.00E403
7.50E400

NA
I.SOE402
1.00E402

NA
NA

5.00E+03

•/'• ii::-.^VV' ""•

;ii,;:iHS.teiS
•,-,-•''••• •;' *f''-'.>'^'- '-'-J '***'• t

-Vwt*^;»yi**• 'wssti «jS|{
^"^Sfto/fW

No
••
No
No
No
No
No
--

Yes
No

--
No

;:;, ';* I ''"''

' .^^

\ \. V^'^ •^• '̂

No
No
No
No
No
No
No
No
No
No
No
No
No

:*'•'•. .;.i,.:', '..
•'V:.:f-; :

|ii|

<Tier1
EN

<Tler1
<Tler1
<Tlen

EN
<Tler1

EN
BK

<Tler1
EN
EN

<Tter1
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Table U-35
Comparison ol Gtoundwaler Oala lo TACO Tier I Screening Criteria loi Class I Groundwaler

Area: RES
Well: DW-WRIG

ENSR International
Page 1 of 1

C

CtttitttiMflt , ; ' ; . ' " • • :•.;:•;•;:"'•:
Barium
Cadmium
Calcium
Cobalt
Copper
della-BHC
Ruoranthene
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEQ
Zinc

NwnbWoi
- ttii nielli it•'•wnpiW"

1
t
1

Sumn*

NumWr
olMtoelt

1
1
i
1
t
1
1
i
1
1
1
t
t
i
t
t

y statistics

itongV
(ujAJ

1.30E*02
1.00E+00
1.50E405
4.10E«00
1.10E«00
4.00E-03
3.60E-01
1.90E«03
1.50E»01
3.80E»04
1.10E»03
5.30E+01
S.70E«03
2.90E*04
256E-06
9.50E.02

ilttlitwffi
(MAX)

(XUeUett
..•:.<«*9ftA,i

1.30E«02
I.OOEtOO
1.50E»05
4.10E400
1.10E»00
4.00E-03
3.60E-01
1.90E403
1.50E«01
3.80E«04
1.10E*03
5.30E«01
5.70E«03
Z.90E+04
256E-06
9.50E»02

': .; »/
OoMtlhMfl*
KiiliMtlii

u.̂ »̂>nuinwii
f.-#W- '•

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No

/̂jnninlrallmjwvfiwnwwwi
s-?:<WWfe.

6.176*02
ND

4.27E*05
1.14E«01

NO
1 25E-02

ND
220Ei04

ND
9.23E404
1.75E<03
1.30E+02
1.23E-fOS
1.30E+05
5.02E-07

ND

COPCS»H<s«

WMaJbSKt
No

No
No

No

No

No
No
No
No
No
Yes

otfChn

•'•';'Y.';>

- [--.'̂ :','

fettiiî i
Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

ntoExM*i>M8ciM«n •

';.fj?/-.-. .<•,-

i^W'
:TUOOCi«*«i

ilfW'l'WM
2.00E403
S.OOEtOO

NA
1.00E«03
6.50E402
3.00E-02
2.80E*02
5.00E+03
7.50E«00

NA
t.50E<02
1.00E+02

NA
NA

3.00E-05
5,OOE«03

•^ • ' :''" ' '/..•.v/> ;.

:• . .̂ .. •:'.; v_.' **>/•- ".- N- .• : -.-^ •+. • , • ' •'

No
No
--
No
No
No
No
NO
Yes

Yes
NO

No
No

.li;:: •;'.cppct -
No
No
NO
No
No
No
No
No
Yes
No
No
No
No
No
No
NO

"&-''/

to**

<Tler 1
<Tlor 1

EN
<Tlet 1
<Tkir1
<Tler t
<Tler1

EN
>Tler 1

EN
BK

<Tler1
EN
EN

<Tler t
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ENSR International

TABLE U 36
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GnOUNDWATER - CLASS I (DRINKING WATER) SCENARIO
SAUQET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ContHHMnt Ut*.don |
1 . 1 .2.2-Telraehloroelhane
1,1-Dlchloroethane
1.1-Dlchloroelhene
1,2.4-Trlchlorobenzene
i.2-Olchlo(obenzena
MDtehlorobenzene
2.4.5-TP (Sll»ex)
2,4.6-TrlchlofOphenol
2,4-D
2,4 Dfchtorophenol
2-Chlorophenol
2-Nitroaniilna
3 MomytphtnoM-Melhylpheno)
4.4'-DOE
4-ChloroanHlne
4 Melhyl-2-penlanone (MIBK)
4-Nilroanlllne
Alpha Chlordane
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anlhracene
Benzo(a)pyrena
Benzo(b)nuoranlhana
aenzo(k)tluoranlhene
Beta-BHC
Cadmium

Chtorobenzene
Chloroform
Cls/Trans- 1 ,2-Dlchloroathane
delta-BHC
Dlbenzo(aln)anlrtracene
ElhyllMnzene
Gamma CMordarM
gamma-BHC (Llndane)
HeplacMor
Heplachlor epoxlde
Lead
Manganese
Molybdenum
Naphthalene
Nickel
Nitrobenzene
N-Nllrosodlphenylamlne
Penlachlorophenol
Phenol
Telrachloroelhene
[halllum
Toluene
Total PCBs
Tolal TCDD-TEQ
Trlchloroelhene
Vanadium
Vinyl chloride
Zinc

Total:
Notes:
-• This constituent was not Wei
RES • Residential Non-Polabl

Uj^ijji.-.

X

X

X
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X

1
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X

1
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1
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X

X

X

X

X

X

X

7
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X

X

X
X
X

X

X
X

X
X

X

X

X
X

X
X

X

X
X
X

X

X
X
X
X

26

scenario.

X

1

N M 1

•31

8

i
X

X

X
X

X

X
X

12

l-l M»U

II

X

1

iran

•01

8

8

X

X

X
X

X

X

14

X

X

X
X
X

X

X

X
X
X
X
X

X
X

X

X

X
X
X

X
X

X
X

X

24

X

X

2

KIUls
8
B
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X

X
X

X

X

X

X
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X

X

X

X
X
X

X

X

X

X
X
X

X

X

X

X

X
X
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X
X

2

LLflU

8

1
8
i
8

X

X

X
X

X

X
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8
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X

i

B2I!

8

i:

8

X

X

X

X
X

X
X

X
X

X
X
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APPENDIX V

ASSESSMENT OF POTENTIAL LEAD EXPOSURES

RESIDENTIAL DRINKING WATER
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX V

ASSESSMENT OF POTENTIAL LEAD EXPOSURES - RESIDENTIAL DRINKING WATER

Lead was identified as constituent of potential concern (COPC) for the drinking water scenario using
TACO Class I standards in Appendix U in two non-potable use residential wells (DW-MCDO, DW-
WRIG) within the study area. Lead is the only COPC identified in each well. Therefore, ingestion of
groundwater as drinking water was evaluated in the risk assessment. However, it should be noted that
neither well is actually used for drinking water. Table V-1 provides a summary of field information
collected for each well.

Risk Assessment Approach for Lead

For many compounds associated with known or potential noncarcinogenic health effects, it has been
demonstrated that there is a threshold for these effects. It is conventionally assumed for all such
compounds that there is a dose below which no adverse effect occurs or, conversely, above which an
adverse effect may be seen. For compounds with known or suspected carcinogenic effects, the
underlying assumption for all regulatory risk assessment is that there is no threshold for effects. Thus,
every dose, no matter how small, is assumed to pose some finite level of risk.

Because of the uncertainties in the dose-response relationship between exposure to lead and
biological effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold
response. Therefore, an RfD for lead is not available. Although USEPA has classified lead as a B2
(probable human) carcinogen, no cancer slope factor (CSF) has been developed. Therefore, potential
exposures to lead cannot be evaluated using the traditional methods of risk assessment. However, the
USEPA has developed an Integrated Exposure Uptake Biokinetic (IEUBK) model that correlates lead
levels in the environment to blood lead levels in children (USEPA, 1994). In addition, a model for
assessing adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et al., 1994). The
IEUBK model is used to evaluate residential drinking water scenarios.

USEPA IEUBK Model

It is generally believed that increasing blood lead concentrations in children correlate with adverse
neurological effects. The IEUBK model is a computer program that links typical risk assessment
exposure analysis with a biokinetic model of lead uptake and distribution in the body to enable
estimates of blood lead levels that may occur due to overall exposures to lead in the environment. The
IEUBK model predicts blood lead levels in children 0-7 years of age due to exposure to lead from
multiple sources, including air, water, diet, soil, and maternal sources, and considers differing exposure
patterns and physiological changes in the various age groups. Children 0-7 years of age are
considered by USEPA to be sensitive receptors for lead exposure because, compared to older
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receptors, young children ingest more soil, absorb more lead from the gastrointestinal tract, and are
more sensitive to the effects of lead in the bloodstream. The health effects of most concern from lead
exposures are impaired mental and physical development in young children. Available evidence
suggests that a threshold dose for these effects lies between 10 to 15 micrograms of lead per deciliter
of blood (ng/dL) (USEPA, 1994).

Potential risk associated with incidental exposure of a young child (0-7 years of age) to lead as a result
of ingestion of groundwater as drinking water was evaluated using USEPA's IEUBK model (version
0.99d) (USEPA, 1994).

Key assumptions in the IEUBK model are briefly discussed below:

Lead In Air: The model assumes a background concentration of lead in outdoor air of 0.1 |ig/m3 lead
(based on the average lead concentration in outdoor air in urban areas in 1990) and in indoor air was
assumed to be 30 percent of that for outdoor air or 0.03 |ig/m3. Age-specific air inhalation rates
ranging from 2 to 7 m 3 /day are used to estimate intake of lead via inhalation, and fractional uptake of
inhaled lead was assumed to be 0.32.

Lead in the Diet: The model assumes an average ingestion of lead in diet that on an age-specific
basis ranges from 0.006 to 0.007 mg lead/day. These values are based on PDA reported dietary lead
intake for US children (6 months to 7 years of age) from 1987 to 1994. Fractional uptake of lead
ingestion in the diet was assumed to be 0.50.

Lead in Drinking Water The model assumes a background concentration of lead in drinking water of 4
ng/L Age-specific drinking water ingestion rates ranging from 0.20 to 0.59 Uday for children ages 6
months to 6 years were used to estimate lead intake and fractional uptake of lead ingested in water
was assumed to be 0.50. In order to evaluate site-specific exposure to lead in non-potable
groundwater, a site-specific water concentration of 129 |ag/L in well DW-MCDO and 15 ng/L in well
DW-WRIG were substituted for all age groups evaluated (0-7 years of age).

Lead in Outdoor Soil and Indoor Dust: Age-specific average outdoor soil plus indoor dust ingestion
rates ranging from 85 to 135 mg/day are used by the model and it is assumed that 45 percent of total
ingestion is from soil and 55 percent is from dust. USEPA recommends that central tendency
(average) rates of soil plus dust ingestion be used in IEUBK model, rather than the upper-bound soil
plus dust ingestion rate of 200 mg/day. The source of lead in indoor dust is assumed to be lead in
outdoor soil, and the concentration of lead in indoor dust is assumed to be 0.7 of that in outdoor soil,
based on measured soil-dust relationships at other sites where soil was a major contributor to indoor
dust. The fractional uptake of lead from soil and dust was assumed to be 0.30. Lead was not
identified as a COPC in soil; however, in order to evaluate potential impacts of cumulative exposure to
lead in environmental media at the site, a concentration of 72 mg/kg has been assumed for lead in
both soil and indoor dust for the young child resident. This represents the average soil concentration

June 1.2001
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Repoft Rev 1\Appendices.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS m,.;,*.-,.;:,,,a.-r,~

for Transect 1 and is the highest average lead concentration identified in soil from the three transects
(Transects 1, 2, and 3) nearest the two non-potable groundwater wells (DW-MCDO, DW-WRIG) where
lead was identified as a COPC.

The IEUBK model calculates a distribution of blood lead concentrations in children, both graphically
and in table format. The results are presented in Figure 1 and Table 2 for well DW-MCDO, and in
Figure 2 and Table 3 for DW-WRIG.

Well DW-MCDO

As can be seen in Figure 1, 41.7% of young children initially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations lower than the acceptable blood
lead level of 10 \igldL, and 58.3% of young children potentially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations greater than the acceptable
blood lead level of 10 ug/dL. The USEPA regulatory target is at least 95% of young children in a
population potentially exposed to lead having blood lead levels below 10 ng/dL. Therefore, under the
conditions described above, young children that consume groundwater exclusively from well DW-
MCDO as drinking water may experience adverse health effects. However, as noted above, this well
is not in fact used for drinking water. As shown in Table 1, the well itself is located in the backyard of
the residence. Appendix Q presents an analysis of lead in this well for non-potable uses such as car
washing and household use, and indicates no adverse health effects for children.

Well DW-WRIG

As can be seen in Figure 2, 95.3% of young children potentially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations lower than the acceptable blood
lead level of 10 ng/dl_. The USEPA regulatory target is at least 95% of young children in a population
potentially exposed to lead having blood lead levels below 10 jag/dL. Therefore, under the conditions
described above, no adverse health effects are expected for young children potentially exposed to lead
in groundwater. Additionally, as noted above, this well is not in fact used for drinking water.

References

USEPA. 1994. Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in
Children. USEPA, Office of Emergency and Remedial Response, Washington, DC.
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TABLE V-1
INFORMATION ON DOMESTIC WELLS SAMPLED
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

McDonald residence, 109 Judith Lane:
location: backyard
sampling method: peristaltic pump
sampled from: top of well casing
depth of well: 18.71 ft.
depth to water: 9.74ft.
length of water column: 8.97ft.
other information: 0.62 stickup

Settle residence, 102 Judith Lane
location: backyard
sampling method: well pump
sampled from: pump tap
depth of well: could not access, reportedly 26-30 ft.
depth to water: could not access
length of water column: could not access
other information: none

Wright residence, 100 Judith Lane
location: house basement
sampling method: peristaltic pump
sampled from: top of well casing
depth of well: 25.02ft.
depth to water: 9.40ft.
length of water column: 15.62 ft.
other information: 0.36 stickup

Schmidt residence, 104 Judith Lane
location: backyard
sampling method: well pump
sampled from: pump tap
depth of well: could not access, reportedly 49 ft.
depth to water: could not access
length of water column: could not access
other information: none
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TABLE V-2
IEUBK MODEL OUTPUT - DRINKIKG WATER SCENARIO - MCDONALD

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100
Indoor AIR Pb Cone: 30.0
Other AIR Parameters:

Age Time Outdoors (hr)
0-1 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

ug Pb/m3 DEFAULT
percent of outdoor.

Vent. Rate
2.0

7.0
7.0

(m3/day) Lung Abs.
32.0
32.0
32.0
32.0
32.0
32.0
32.0

DIET: DEFAULT

DRINKING WATER Cone: 129.00 ug Pb/L
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.

Age Soil (ug Pb/g)
0-1 200.0
1-2 2 0 0 . 0
2-3 2 0 0 . 0
3-4 2 0 0 . 0
4-5 2 0 0 . 0
5-6 2 0 0 . 0
6-7 2 0 0 . 0

House Dust (ug Pb/g)
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR

0.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Blood Level
(ug/dL)

9.0
12.6
12.5
12.2
11.8
11.4
10.8

Total Uptake
(ug/day)

17.04
3 2 . 2 7
34.48
35.94
36.31
38.11
39.11

Soil+Dust Uptake
(ug/day)

4.18
6.04
6.21
6.40
4.89
4.46
4.27
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YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Diet Uptake
(ug/day)

2.27
2.15
2.49
2.46
2.45
2.62
2.93

Water Uptake
(ug/day)

10.57
24.04
25.72
27.01
28.91
30.93
31.82

Paint Uptake
(ug/day)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09
0.09
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TABLE V-3
IEUBK MODEL OUTPUT - DRINKING WATER SCENARIO - WRIGHT

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100
Indoor AIR Pb Cone: 30.
Other AIR Parameters:

Age Time Outdoors

ug Pb/m3 DEFAULT
0 percent of outdoor.

(hr) Vent.
0-1
1-2
2-3
3-4
4-5
5-6
6-7

1
2
3.
4.
4,
4,

Rate
2.0
3.0

(m3/day)

4.0 7.0

Lung Abs.
32.0
32.0
32.0
32.0
32.0
32.0
32.0

DIET: DEFAULT

DRINKING WATER Cone: 15.00 ug Pb/L
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.

Age Soil (ug Pb/g)
0-1 200.0
1-2 2 0 0 . 0
2 -3 2 0 0 . 0
3-4 2 0 0 . 0
4-5 2 0 0 . 0
5-6 2 0 0 . 0
6-7 2 0 0 . 0

House Dust (ug Pb/g)
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR

D.5-1
1-2
2-3
3-4
4-5
5-6
6-7

Blood Level
(ug/dL)

4.6
5.4
5.1
4.9
4.3
3.8
3.5

Total Uptake
(ug/day)

8.52
13.16
13.81
13.97
12.34
12.27
12.42

Soil-i-Dust Uptake
(ug/day}

4
7
7
7
5
5
4

.63

.21

.30

.41

.61

.09

.83
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YEAR

D.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Diet Uptake
(ug/day)

2.51
2.57
2.93
2.85
2.81
2.99
3.31

Water Uptake
(ug/day)

1
3
3
3
3
4
4

.36

.34

.52

.64

.86

.10

.19

Paint Uptake
(ug/day)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09
0.09
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